ACE SERVICES TO 
BUSINESS 



Lviu ana luiim. auperD 



LC10 COLOUR The above 
specif cation plus 

full colour C190 £218.50 



ACE 

COMPUTERS 




Ace Computers are able te 
over the whole range ol computer needs Out services 
include analysing the problem and recommending 
compute solutions; supplying computer systems including 
al equipment and programmes; installation ol equipment 
and training. 

We ofler a range ol financing facilities - ti":' 
details on request- and our maintenance contracts 
guarantee neit day service throughout the country, 

Whether you are computerising lw the first time, or 
updating existing systems, ACE will Pe most pleased to 
hear Irom you! 

Call our Customer Liaison Desk at the nearest 



FOR MAIL ORDER 

e C * L >„ * I SPECIAL MESSAGE 
027 l?£? 31 2 TO RETAILERS 



87 City ho art. 
CARDIFF. 
Tel. C222 4B3069/471G 



I ACE are able to supply EPOS end computerised stock 
I control systems lo suit from one lo eigtll shops. These 
I systems can revolulinnise your work load and substantially 
I reduce the costs of linancing stock. 

Our comprehensive service includes prograr^me 
I modification to meet youT needs; supply and installation of 
1 ■: on; and training. 

Financing facilities ate available - written details on 
est - and our maintenance contracts guarantee next 



PRINTERS 



KXP-1081 

Outstanding value" 1 20 CPS 
draft 24 CPS NLO. Friction and 



!ff ' I FRANCHISE 
1 SERVICES 



£129 E14B.35 

eiao £164.00 

£240 £276.00 



iceCcfjIsr! nave a highly successfjl franchise 
I operation. II you are interested in opening your own 
I comuter sbop, please call us and ask tor a copy of Ihe 
I Franchise Brochure. 



SEIKOSHA PRINTERS 



£1109.56 £1345.00 



ALL PRICES 

arc uibjicl lo •RerallDn wltheul ml let md 

INCLUDE FREE 
NEXT DAY 
DELIVERY 
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ADVENTURE WRITING 
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A beginners guide to computer malhs 

ROLE PLAYING GAMES 

Our Design your own RPG series 



KANGAROO KORNER 

Three more routines from Oz to help the n 

32 SPRITES 

The world of sprites opened up 



CBMPC/LINK 

A new C64-PC hook up gets reviewed 
PROBIEM SOLVING 

Get it tight when you do your programming 

MULTITASKING C128 

This absorbing topic is nearing the end 



Europe £39.00 
Middle East £39.30 
Far East £41.60 
Rest of World £39.70 or $69.00 
Airmail rates on request 
Contact: Select Subscriptions. Tel: (0442) 876661 
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SUPER 

SNAPSHOT v5 

Wfll.il mayhavetakenarenjearsofhardworkand 
fire powerful versions, each one Breaking new 
ground, but Super Snapshot has become the best 
cartr deo the weld. The list below details the 
main features of Super Snapshot v5; if you need a 
littlemore persuasion look backto CDU issue 19. 
you'll 6c impressed. 

So take a look at the red oo< you've got plugged 
in, and if our specifications knock it fc si* or to. 
don lew ara'T'icgetnencon t)nti ttt*rt t.i 
i.pe- Snaps' 1 ?! i5 today 

FEATURES: 

i> * leat.res avaiiat) e at The p-ess ol a batW 
fc- KrAI «i- all 64 ir ,-; lie [ uapanrs 
l>Cpmca:itf*ir!C01!f' l!;C REUS 

► S'apa'imeirjines'tentpipgrimintol Me 
Sa.e : i 'astfa-c loac '5 ■ 'aster once 'W. 
IS'l & liBI Speeds c'uj to JS 'asttf. he- 
us -g Mo J: - even laste' [ha* Repia. 

«► S.oer DOS *eage 

f CAME MASTU rrenu w :h sprite Ultr 

mhn ;nt ilns ge'e r ator anc icysti(> pott 

swippe' 

► Prpg-ammab e luncic Ken 

► Sprite Monitor 

► E« iS'ie Chjtacer Set Wcmc* 
I* Etc us at S)unc Sample Monito' 
l> £» .s .e Boot sectc sup act 

l> ICO DM J'OO Terminal PiOjiair 

(*C 60 (O umn) 
l> SUPER D SK SNAPSHOT - put ne« s-.pe- 

nublc 

■vSCREiVCCPYr.pii pads v sa.es nmpre 

'ormatsa-dc.r-ps'nCO.OU-VdS'ASlCiCC 

p- 'tcs ant m It git) s;a ;s 
l> mp-c.edl. leat.'ecWi-o'itct'atXES 

\Oi;0PH„P - vsw(W "f-.pt .ijni-f 

and resume any running program 

► BASIC PLUS with 15 new BASIC commands 

► FILE MANAGEMENT SYSTEM - scratch, 
unscratch, rename or adjust skew. Indudcs 
our I or 2 drive file copier with partition 
support for the IS3I 

► Fast disk copier. 1 or J drives 

OUR FILE COPIER. DISK COPIERS and 
NIBBLERMAKEFLLLL SE OF THE REITS 

► Sequential file reader 

► Utility disk 

► Plus 150- Kracker Ja* parameters 

ONLY £34.95 



■■J" If^V Prices include VAT& U.K. 

™ delivery. Overseas orders 
nd advertised priie plus £3.50 for Airmail. 

jstal Order or Credit Card 
tails. VISA 'AC CESS orders accepted by 'phone. 
Aasons Ryde, 
>efford Road, 
ershore, Worcs. 
VR10 1 AZ. 
isl: (0386) 553153 

lical Support 
el: (0386) 553222 



flsls/i 

COMPUTER SOFTWARE 



ANIMATION 
STATION 

I" EtfbftW I'ea' . 'i * :h *n jn iiy sn a 
£■*;■'. ,l -i 'c getrat nga ■ adsol 
grjphct c ic.'tc— ncccrt 6* pr ti Bui-"-in 
['eca*- piCures i .t you a itad start on ypn 
eeatpns Automatic generatic iftin ;s pia> 
scans bees, st.-aigh' lines, trppgraphy anc 
ste.er geomef : s - apesg ies itu i retot s:'a 
se ' contained. eecr'cxca'tingroc'n Carbine 
t-pea'Jgfa[':sont-;sfeen d-aw -rar, 
it ours ever <c"e;t yc VCfi tc create ! ties 
ant graphits'pr >M tpmemoi es Stittnd-rp 
tc ,c.' oi nte' *ca a Compa-ib.e 'anage 
mi .pes ties gn t;.;h yd peril a-d grapi cs 
soft* are loeal V CEOS users 

ONLY £59.95 



VIDEO BYTE 3 

Cgtutidec ~agf s 'ism VCR ase-csk 
i *oicdo.i camera pHrhea 'ccapie'V leu 
.eis in I D snrtwe 'eaVcs hi ret >p i< » :h 
it. ticapt.re -ode menu se e:t printing 
eipaxfd sale - ung 'eavv sne'.oc sk ant 
r.:h iit'e The hardwa'e is no -ai-ge- far an 
iie-age Cdrfitgt iihii • plug- mtc lhe.se' Part 
Ire menu r .en taat.'e URMra ll easy tt .se 
end aiCuies s:c-ec tc cisk ts' be -npitec mtc 
rnst ccjiia' fa* tgpKkafts -iuc rgCEOS 
Pr.nts in V ;t o.r tc fe Star II t "hen usee 
•iti SupciSnapsht: 

ONLY £79.95 



HOME VIDEO 
PRODUCER 64 

Not- -g :a- -a<e ■■(,-: uteos si spetia Adc 



in lirjpnics 



favourite home videos with ease and the help of 
the Home Video Producer You have the choice of 
10 typefaces. 75 large full-colour graphics and 
ready made segments. Put i.he mjs: ;n;:«:: in» 
aspect of the Home Video Producer Is the ease 

ONLY £29.95 



C64 SLI/VtLINE 
UPGRADE CASE 

Make your older CG4 look like a newer model! > 
you need is a screwdriver and about IS minutes ! 

your C64 insides to this new case. 
Complete Instructions included. 

ONLY £12.95 




CARTRIDGE 
PORT EXTENDER 
CABLE 

Are you cramped for space behind your computer? 
Is it hard to reach your cartridge port to plug-in or 
5»apcartridges1Thishandy cable isthe solution. 
The Cartridge Port Extender Cable connects to 
tti'. 1 rartr dgc port in the backof the computer and 
e's vpu p..g ' yen' cart' dge tc ts ofer e'd 
Suite !>e cable slleiple you can otaiet-r 
t.'tiidgeuctpn a*5)'ceasf'!:(fs'. ^y.'y 

i;us 

ONLY £19.95 



GEOS 

APPLICATIONS 

GEOSCAN ART 

'his ■.pfiia :ype c' C:0S art has be*' eeated 
us -g'he-anc.Stan-eSt 'i(t.'esaies:an"(d 
at IOC )p. '•ci "agiires bwHu anc papers tP 
t-Mte ".t*frrfi f»cSCA% Cc r-. 'k 
TtM BntiS' t)jnf,sic; anc is packed \ ulth 
Eag es. 0* s a-d S.tte' ies 

ONLY £6.95 

GEODI RECTO RY 

A :omp-ehens .e pst" istmga ava.laple CEOS 
P'Oj'oirs Cera s each p'cgiam is given 
inr ,cmgi;-sipn -,-pers 'heg-rpDreitf) s 
j -ic;cinn >f.ri;-..c.f—(Pa 't v¥' te ipe 
Pile C;: C-i't Te-'a C'apMi. M.s.t 
Cdrtsa'c mam irpre 

ONLY £6.9 5 

G EOT RON IX 

Ap-c'essic-a PCBd«ic»' jtil ring !nt CEOS 
entimnment. Fite double sided disks supply 
geoPublish with pre-designed components, 
sockets, edge connectors and layout grids in 
Photo Scraps. Using the Photo Manager and 
geoPullish the circuit is designed and printed. 

ONLY £39.95 



GEOS 64 V2.0 
GEOCALC 64 
GEOFILE 64 
GEOPROGRAMfV 
DeskPack Plus 
GEOCHART 
GEOS 128 V2.0 
GEOCALC 128 
GEOFILE 128 
GEOPUBLISH 
FontPack Plus 
Int. Font Pack 



£24.9 
:R £29.9 
£19.9 
£19.9 
£39.9 
£29.9 
£29.9 
£29.9 
£19.9 
£19.9 



INSTRUCTIONS 

MERRY CHRISTMAS and HAPPY NEW YEAR 



It doesn't seem possible does it! Why, only a few 
months ago, or so if seems, I was wishing all of you 
MERRY CHRISTMAS and HAPPY NEW YEAR. So once 
again. I echo those words of last Year, I sincerely hope 
thai each and everyone of you has the kind of festive 
season that they are hoping for. 

This last twelve months has seen a lot of changes in 
this world, and even more at the CDU offices. A lot of 
them you are all aware of (but there are just as many 
that you aren't!. One of those changes you will notice 
on this months disk. FOR THIS ISSUE ONLY, you will 
have to load the menu with the command LOAD"CDU 
MENU'%8,1 and not the normal LOAD"MENU",8,1. 
Ti)k is hi-cMsv of the way one of the programs has been 
programmed an the disk. 

On the disk is a program called TERMIHUS. This 
program is in fact one of those DEMOs that I am 
constantly being asked to publish. HOWEVER, this one 
is decidedly different to all the normal demos you see. 
Enjoy!! 

I will finish now by saying once again, a very big 
thank you for your past interest and support of the 
magazine. Have a really great Christmas. Sec you all in 
the new year. Paul Eves (El Groupo!!). 



DISK INSTRUCTIONS 

Although we do everything possible to ensure thai 
CDU is compatible with all C64 and CI 28 computers, 
one point we must make clear is this. The use of 'Fast 
Loaders', 'Cartridges' or alternative eipi?ratin); systems 
such as 'Dolphin DOS', may not guarantee that your disk 
will function properly. If you experience problems and 
you have one of the above, ihen we suggest you disable 
them and use the computer under normal, standard 
conditions. Getting the programs up and running should 
not present you with any difficulties, simply put your disk 
in the drive and enter the command. 

LOAD "CDU MENU",8,1 

Once the disk menu has loaded you will be able In start 
any of the programs simply be selecting the desired one 
from the list. It is possible ior some programs to alter the 
computers memory so that you will not be able to LOAD 
programs irom the menu correctly until you reset the 
machine. We therefore suggest that you turn your 
computer off and then on again, before loading each 
program. 

HOW TO COPY CDU FILES 

You are welcome- (o m,il:e as many of your own i npies of 



CDU programs as you want, as long as you do not pass 
them on to other people, or worse, sell them for profit. 
For people who want to make legitimate copies, we have 
provided a very simple machine code file copier. To use 
It, simply select the item FILE COPIER from the main 
menu. Instructions are presented on screen. 

DISK FAILURE 

If for any reason the disk with your copy of CDU will not 
work on your system then please carefully re-read the 
operating instructions in the magazine. If you still 
experience problems then: 




2. If you bought il from a newsagents. 




Mercury House 
Calleva Park 
Atdermastnn 
Berks 
RG7 4QW 

Telephone; 0734(117421 



Within eight weeks of publication date disks are 
replaced free. 

After eight weeks a replacement disk can be supplied 
from INTERCEPTOR CROUP for a service charge of 
£1.00. Return the faulty disk with a cheque or postal 
order made out to INTERCEPTOR CROUP and clearly 
state the issue of CDU that you require. No 
documentation will be supplied. 

Please use appropriate packaging, cardboard slilfener 
at least, when returning disk. Do not send back your 



address if its a program that does not appear to work. 
Only if the DISK is faulty. Program faults should be sent 
to: BUG FINDERS. CDU, Alphavite Publications Ltd, 
Unit 20. Potters Lane, Kiln Farm, Milton Keynes, MKII 
3HF. Thank you. 



5 



ON THE DISK 



2 by 2 CMMIM MM 



Make large fonts, 2 characters wide by 2 characters deep with e; 



ROBERT TROUGHTON 



This new character editor is specifically designer! lor 
making large Fonts lhal are 2 characters wide and 2 
< I waders deep. 1 1 is usual tor I lit- font? to be stored in the 
format as illustrated below; 



!y using the pattern filler, you can create lots more 
a wader sets which loot very different from each other, 
but all using the same base, lust change I hi' patterns and 
re-fill the 'blank-ill led' character set! DO NOT try filling an 
already filled character set because the result will be very 
strange. 

MAIN EDITOR 

KEY CONTROLS (or use JOYSTICK in port 2 to control 



USES OF THE UTILITY 

Originally I he utility was written specifically for making 
character sets to be used in demos. This version feature no 
laolities for making hires single i olnurj • h.iracler sets, but 
that is because I will be writing a totally difierent editor for 
hires touts short I y. C 'tbei than demos, tbe editor can also 
be used for many other prnjec is. ..Ten Pages, Games, Score 
Tables, Title Screens to name but a few. 

WHAT IT CAN DO 

This editor features 2 UNIQUE features, a 'Pattern Fillei 
and a '1*1 Character thunder' integrated into the for 
editor. All the usual commands are catered for alst 
Joystick or Cursor control, srroll character in 4 direction 
flip character left, rijj.li:. top m Imttum, reverse charade 
clear character, copy character, swap colours and ( 
course all the necessary disk functions. 

THE PATTERN FILLER 

The best way to learn how lo use this tacilily is to practice. 
Ii you have designed a whole 'blank filled' character set 
(see next paragraph! ALWAYS save it disk, if you make a 
mistake in your patterns, you ran then reload the set and 
fix your problem. 

A blank-filled character set is one which, quite 
obviously, has no fill pattern on it. There are 4 pattern 
designs, each of these will replace the colours in you 
blank idled' character set. The 1st patter design replaces 
the black tie: colour 0!. the lutl replaces colour 1, the 3rd 
replaces colour '.I and the -ltl n pattern will replace colour 3. 
It is usual to leave the 1st pattern blank, so press the '+' 
key to skip it. 



SPACE 
0,1,2,3 
SHIFT 1,2,3 
U.D.L.R 

CTRL R 
CBMR 
CBMC 



DISK MENU 



Seled colours 

Alter colours 

Scroll (4 directions) 

flip left to right, top to bottom 

Reverse current character 

Reverse whole character set 

Clear whole character set 

Clear current character 

Copy character 

Swap colours 

Disk menu 

Pattern fill menu 



Load character set 
Save character set 
Load 1*1 character se 

Directory 
Pattern fill menu 
Main Editor 



PATTEKN FILL MENU 
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ON THE DISK 



ULTIMATE PASSWORD 
PROTECTION 

Another program protection routine gets a viewing for all and sundry to enjoy 



Imagine that you have a program that you don't want 
anybody else to u*. What do you do to prevent them from 
accessing ilf Simple - you add a 'password' check to the 
front Li] ihe program. 

In this short article I Intend lo reveal » lorm ol password 
protection thai even the most hardened hacker would have 
trouble in cracking! (In fact, it would he very near to 
impossible in track!) 



PASSWORDS 

Everybody must know what a password is, but how can ihey 
be used? The most simple form of pass word-protect ion 
Wild bi>k .umethin;.': ike Ink B-\M[ listing; 

1 0 INPUT "ENTER PASSWORD";A$ 

20 IF AS <> "KIPPERMAN" THEN NEW 

30 PRINT "PASSWORD ACCEPTED" 

40 ...rest of program 

It wouldn't take much effort (from anybody) to 'crack' the 
password iroin lh.it program! hen by writing ihe above 
program in Machine Code, Ihe program would slill be very 
easy to tie broken into! 



ENCRYPTION 

Encryption is a way of making code look RANDOM. Take 
the code below (machine code listed as hex):- 

: A9 00 8D 20 DO 8D 21 DO 6D 86 02 20 44 E5 60 

If you disassemble thai, you will get the following:- 

LDA #$00 
STA $D020 
STA $D021 
STA $0286 
ISR $E544 
RTS 

A simple way of encrypting lhal would be lo EOR it all with 
$FF. This would alter ihe code to look like this:- 

: 56 FF 72 DF 2F 72 DE 2F 72 79 FD DF BB 1 A 9F 

If you were to disassemble that, you would end up with a lot 
in IUNK! i Si i il is therefore a simple form ol em ryption). 



Encryption such as that will not be enough to protect a 
program Irom prying eves. Whai von really netd is a way of 
mixing 'password protection' and 'em ryplion' into one. 



PASSWORD ENCRYPTION 

The problem with (ho password-prcXeclion desoiilred above 
was that the pass- word actually had to be stored 
somewhere in memory. Howevei complex your program 
may be (usin^ hidden 6502 opcodes, code-structures, or 
whatever kind or advanced programming, if the password is 
stored in memory - IT CAN BE FOUND! The same 
lohviously) applies it the password is hidden on disk, in ihe 
drives RAM, or whatever! So. ..What on earth can we 
jKissibK do to gel past storing the password in memory?" 

Simple.. .Imagine the password 'GRUMPY'. The ASCII 
equivalent to this is: 

: 47 52 55 4D 50 59 

We could use (hese values as ENCRYPTION CODES. We 
would fOt; the first byte of a program with $47 2nd byte 
with (52, 3rd byte with S55, etc... The 7th byte would 
obviously be EOR'ed by *47 (restarting the series). 

All thai now needs to be done is lo add a short 'hoarier' lo 
llu- em npled program whir h asks lor a password, and uses 
(he ASCII values ol the password as DECRYPTION COOES 
tused in EXACTLY (he same way as em ryption codes using 
the EOR command again!). If the correct password is 
entered (GRUMPY), then the program will be decrypted 
back to it's original form. If ihe wrong password was 
entered, then the program will be converted to |UNK, and 
the computer will most likely crash! 

I have provided a small (and ver\ simple' utility which can 
be used to enetvpl BASIC programs. To password-protect a 
program, jusl follow (hese simple procedures:- 

1 . Load the "ENCRYPTER.SYS" file (,8,1 ). 

2. Load the program to be encrypted. 

3. SYS 491 52. 

4. Enter the password you wish to use - ma\.1 6 chars. 

5. Wait while the program is encrypted. 

6. Save out Ihe resulting program as a BASIC file. 



ENDING NOTE: If you Password-Em rypt a program, make 
sure you remember whal the password is!! - If you destroy 
Ihe original till and fr.iiget what ihe password was, you can 
consider your program 'lost' forever!!! 
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OIM THE DISK 



SECURE 



Protection, Passwords, Encryption - .ill .ire valuable tools for tlip programmer. SAKIB KHOKHAR presents his 



How often have we all said. "I wish I could proteci my 
li.isii program from prying eyes" or "II only I could make 
:\i\w^ diriii uli Mil people In see mv < odeinj^r Well iim 
you can. In the past CDU has published various 
program-. I'm doinii |Usi sin h ,1 thin);. However, like all 
magazines, new reader* and programmers are coming 
,ik>ng every (lay. Therefore, al Ihe risk nf goinjj over old 
ground I give you my version of "SECURE" 

SIMPLICITY ITSELF 

To prote( I a |>roj;r,iin < ouldn'l he easier. LOAD ihe program 
1 1. in ii. I SIM. KE" num ihe CDU disk, or ropy il onlo your 
utilities disk lirsl. Ne*l LOAD your BASK' pmgiam .uld type 
SYS-t 1 !! SJ. Your program will now he proieeted. Should 
you wan! (o LIS I your program, ihe message; 

10 SYS2090:PROTECTED BY SAKIB KHOKHAR 
is displayed. 



Bekne yuu li\ to pioletl your li.isu. progivim, make sure 
it has Ihe line number zero (0). I suggest you use the 
rolliiivin;4 lines 01 sometliin" similar ,js Ihe rirst two lines 
of your program; 

0 REM 

1 POKE774,226:POKE775,252 

The -.!:< ond line, line numltei I is Mi )T essential, hui will 
give some added protection. The two POKEs in line 
number 1 will perform a system reset is someone should 
use the LIST command. Once you have protected your 
program with SV S4 l l I 52 you ran SAVE the program in 
the normal manner. Once you re-load and RUN your 
now protected Basic program, the RUN/STOP key is 
disabled and the RESTORE key will perform a system 



That, as they say, is all there is to it. 



dlphavite 




NEW[ 



AMIGA A500 SCKLEN GEMS 



I \WIHl..UO!< \m illim_i.imu: 



£140.00 + £5.1)0 P&P 



(..M.S. 



os 1 4fiy 

3246 




EDITORIAL ASSISTANT 

VC Magazine is looking for a young, enthusiastic 
games fanatic to become a yO d Editorial Assistant. 

The ideal applicant should have basic writing 
skills, would enjoy being wacky at shows, and 
must, above all else, enjoy playing computer 
games. 

If you feel you could better the country's top 
C64 title, apply in writing to Rik Henderson - The 
Editor. 

CLASSIFIED SALES EXECUTIVE 

An excellent opportunity has arisen for a classified 
sales executive witfi at least 6 months experience 
to handle classified sales across 3 Commodore 
titles and 2 health magazines. 

The position, based in Milton Keynes, offers an 
attractive lifestyle with competitive salary and 
commission package. 

Please apply in writing to The Advertisement 
Manager, 



ON THE DISK 



KA43 ■ 5™ 1 

KARE AANESTAD 
An unusual and useful external operating system for your C64 



KA43/5 opens up ihe operating system of your 
Commodore 64. It gives you comprehensive internal 
commands and opens up lor external commands. The 
internal commands are as you would expect, readily 
executable. The fxlfrn.il commands are automatically 
loaded from the disk drive before they are executed. 



ALL ABOUT KA43/5 

KA43/5 is a relocatable machine code (MCI utility. It will 
highk cnharn e ihe c ooperatron between your computer 
and any Epson tor IBM! compatible printer. The printer 
can either be connected lo Ihe C'BM Serial port or 10 the 
User port. In the latter case the User port will act as a 
5l.ind.ird Parallel Centronics port and the only hard-ware 
required is a simple straight through cable. Any 
character, even user defined characters can lie printed 
with high ipeed. Toil and high resolution (Hires! graphics 
can be intermixed in the same document. KA4 t/i goes 
further and is highly valuable even without a printer as it 
eases and extends the Use of the disk drive. New- eslernal 
commands can easily be added al any time by the user 

KA43/5 can safely be userl .is an utility for other 
programs, even other utilities. KA4 I wedges itself into the 
other programs and should therefore, if possible, be the 
last one lo be initiated. All KA4.i/i commands can be 
Used both in direc I and program mode est ept alter an IF 
THEN command. 

Load and run KA43/5, Choose between Serial and 
Centronics printer and locale the MC-utility preler.ibly at 
lop of Basic RAM! If you choose this location, the 
program will lower the necessarv pointers to protect 
ttsefl. It in doubt go for the default values. Turn on any 
printer. You can now use OPEN 4,4 and PRINT#4 or 
CMD 4:LIST as normal. 



COMMANDS FOR PRINTER 

CHARACTER TVPE FOR THE PRINTER (key in and 
press <RETURN>): 

(LEFT ARROW)C0 CBM or your own defined characters 
punted exactly jsiifed on the screen. The control codes 
you can use are CHRSI1B) and CHR$(!46) for RVS 



ON/OFF, CHRSU4) and CHR$(15) lor Expand ON/OFF, 
CIIRSiJl; or CTKI U tor toggling Underline ON/OFF. 
t HRS'fjj for reduced linespac ing i_>4/2 1 l.'i and CHRSi"' 1 
or CTRL C (or Hires (parameters as presel hy the (LEFT 
ARROWICm,h,l command)) intermixed with 

(LEFT \RROW)C0,x As above, except printer bit map 
density changed to x (default "til lor both lexl and Hires. 
Consult your printer manual. Try 76+128 if you have a 
Serial printer set lor PET ASCII and not Standard ASCII (if 
so also use (LEFT ARROW)C3 when not in (LEFT 
AKKOW1C0 model). 

(LEFT ARROWIC1 Standard printer characters, 
upper/lower set as on screen (default). You can use your 

printers control codes. 

(LEFT ARROWIC2 Standard printer characters with 
forced ASCII conversion. To be used when you will 
ensure character conversion from PET ASCII lo Standard 
ASCII. 

(LEFT ARROWO Standard printer characters, emulation 
mode i.e. no character conversion. 

The value chosen will remain intact until you alter it or 
switch the computer off. Secondary address of the OPEN 
statement for device 4. the primer, have no effect. Listing 
of a program may require that you use (LEFT 
ARROWICO. All Commodore control codes will then be 

The Character type mode will be disabled by 
warmstarting the compuler (e.g hit RUN/STOP and 
RESTORE I. Usually this will not disable the wedge. It is 
therefore easier to press: (LEFT ARROW)Cl<RETURN> 
than to make a SYS call to restart. 



SCREEN DUMPS 

(LEFT ARROWIC Graphic dump of high-resolution 
screen. Can also be used tor Multi-color, but you loose 
the: colours. Keep K UN/5 TOP pressed lo stop printing. 
ILEFT ARROWIGm As above with left margin set to m. 
Default is 0. 

(LEFT ARROWIGm, h As above, bit-map screen from 
location 25b"h (i.e.h=high byte). Any value can be used. 
Most used values are 32.fi-l.Sl. (default!. 1 50 and 234. 
(LEFT ARROWIGm, h,IL Gives number or graphic lines to 
be printed. Default Is 25. This command sets the 
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parameiers and relurns without printing. 

(LEFT ARROWIK Copy of lexl screen. You will get an 

e\at I copy as KA4 l.'S autornjlicalk seeks lor ihe screen 

loration and chr. set. Keep RUN /STOP pressed to stop 

printing. 

(LEFT ARROWIKm As above with left margin set to m. 
Default is 0. 

(LEFT ARROWIKm,! As above with the one to denote 
reduced line spacing (24/216"). 

(LEFT ARROWIBQ'T" Banner clump to screen of Text 
enclosed in quotation marks or string variable. 
(LEFT ARROW1B1 "T" As above to printer. 
(LEFT ARROWII Sets interrupl controlled screen dumps 
ON (does not work for Serial printers!. KA43/5 
automatically seeks the screen, it be te\l or Hires. Use 
CTRL K for printer copy. Disable with RUN/STOP 
RESTORE. The command will normally not work on 
protected programs or programs which disables the 
RUN/STOP and/or RESTORE keys. 



DISK COMMANDS 

(LEFT ARROWID Directory is shown on the screen 
without erasing any Basic program. STOP the listing with 
the Space key. 

(LEFT ARROW1E Any disk Error status is shown, i.e. disk 

(LEFT ARROWIEd Change the disk device numbers of 
KA43/5 rommands. d to be a figure from 8 to 1 1 . 
(LEFT ARROW)E"C" Disk command, see your disk 
manual. Neither OPEN nor CLOSE are required. E.g. 
"C"="R0:8ETTER=COOir which renames the pmgrjm 
from "GOOD" to "BETTER". 



MC-SAVE & ADD COMMANDS 

(LEFT ARROW )M<Startadr.> 
MC-save , d=l for cassette 
LOAD"Name",d,1. 

Remember lu reset the Basic pointers after a MC Ic 
with NEW<RETURN>. 

(LEFT ARROW)A<Ado Additional command. <Adr.= 
the SYS call address and must he a ligure. Later SYS c; 



ARROW) A<RETURN> 
<RETURN>. 

ILEFT ARROWIA Automatically seeks for ai 
machine code monitor. Lis! from the mon 
printer with : OPEN 4,4:CMD 4:(LEFT /> 
<RETURN> 



EXTERNAL COMMANDS 



addre 



jaded. The 




I ( !AI)'NAME",H,1 and the SYS number, with no Basic 
pointed altered. Thus the command will have the same 
effect .is If already in memory. To recall an already 
loaded and executed command just press (LEFT 
ARROWIX <RETURN>, 

Parameters can be passed. Eg. [LEFT 
ARKOW)X"AUTO",1t),10 <RETURN>. or [LEFT 
AJWOW)X,10,i0 <RETURN>. KA43/5 will protect itself 
from hiring 1 iverwritlen In an E\lemjl Command with an 
OUT OF MEMORY error and it will deny to load a Basic 
program starting at normal 2049. 



LOCATIONS FOR KA43/5 

The best location of KA43/5 OPEN SYSTEM is usually at 
top of Basic RAM. This area is must often not used by 
any other program. A draw-back is that this may 
unnecessary reduce the space available for Basic 
programs. The length of K,-\4)o is 2555 bytes. You may 
alternatively locate KA43/5 in Ml. -RAM somewhere from 
49152 to 53248. If location 49152 is interfering with 
other programs, you can choose 50693 (=53248-2555). 
By locating KA43/5 at top of Basic RAM, the program 
will protect itself by lowering the pointers of Basic RAM 
top (=PEEK(55)+256"PEEK(56)I. Start address (<Adr.>) 
will then be equal to this new RAM top (normally 
38405). 

You may save the ML part by help of (LEFT ARROW1M if 
you want. 5YS<Adr.> to start up the program when it is 
loaded (and the computer is reset by NEW <RETURN>). 
If you at the same time want the program to protect itself 
from Basic i.e. lower (he Basic top then SYS<Adr.*7>. 
Be sure your prinler supplies its own linefeed after 
carriage return (i.e. after RETURN or CHR5U 3) is 
received). Try to avoid using file no. 125 to 127 as they 
mav be used by KA43/5. 

When (LEFT ARROWICt), (LEFT ARROW1C, (LEFT 
ARROW)K or (LEFT ARROWIB are in operation, KA43/5 
uses the first 2k of the RAM under the character ROM as 
a temporary store. This area is hardly used by any other 
program. 

KA43/5 will work wilh most programs without difficulty, 
but some programs may use all available RAM and then 



t. Let 



KA19/2E BASIC locate KA4.V5 Jt lop oi Hasic RAM. 
D-BASE KA9 locate KA43/5 al top of Basic RAM. 
SPEEDSCRIPT 3.x locate KA43/5 at 50693, Load 
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SpeedScript. POKE 2481,197. RUN SpeedScript 
DOS WEDGEiby Commodore does not like the (LEFT 
ARROW). To change [his 10 e.g. ' ( = 5HIFT 71, 
POKE<Adr.+104>,39 where <Adr> is start-address of 
KA43/5. All KA43/5 commands are then to be 
proceeded hy ' ,e.g 'C. 

SIMONS BASICIn.erl the r, Li' ridge. Locate KA43/5 at top 
of Basic RAM. 

SOME POKE'S can help you to customise KA43/5 to 
your needs: 

POKE<Adr.+1776>,x - x is number of lines (LEFT 
ARROW)K will dump to the printer (25 by default). 
POKE<Adr.+2217>,x - Where x is ASCII value of printing 
character used by (LEFT ARROWlB (64 by default). 
POKE<Adr. + 904>,x ■ x is Control code used for 
underline (21 by default). POKE<Adr.+90B>,1 28 - For 
overline instead of underline. 

POKE<Adr.+1736>,x - Value of reduced linespjdng i. 
x/216" (24 by default). Disable this facility with 
POKE<Adr.+1 705>,96. 

POKE<Adr.+2026>,2 - CBM K instead of CTRL K for 
interrupt kopi (copy) to printer. 

POKE<Adr.+2033:>,36 - And the printing starts with only 
a touch on the CTRL (or CBM) key. 
POKE<Adr.+1711>,234 - Five bytes at your choice, from 
<Adr. + 1729> to <Adr.+l 733> will be sent to the printer 
before the (LEFT ARROW)G. (LEFT ARROWIK and (LEFT 
ARR< JVViBl commands and when using CHRStfl) and 
CHRSI7) in (LEFT ARROW)C0 mode (i.e. commands 
reducing the line spacing}. The user port at the rear left 
side of the CBM64 can be hooked to a Centronics printer 
with a standard parallel cable. The same cable can also 
be used for Easv-Si ripl. Vi/.iWrite, t in.il cartridge eli .. 
The cable can be wired as follows: 




You should always connect/disconnect the printer cable 
at the computer end when it is not connected to the 
printer, and disconnect the power cord of (he printer 
when connecting the cable to the computer. This 
precaution will save wear on the IC [U2, type 6526) 
connected to the User port. 

KA43/5 OPEN SYSTEM introduces a new concept for 

your C8M 64. You can now let the computer grow as 

you expand your library oi external commands. Examples 

of external commands are: 

(LEFT ARROW)X"DELETE",1 00-300 

(IEFT ARROW)X"RENUMBER",100,10,400-600 

(Renumber the old lines 400 to 600) 

(LEFT ARROW)X"OLD" 

EXTERNAL COMMANDS FOR OPEN 
SYSTEM KA43/5 

All commands have the syntax: 

-deft arrow=-X"C< f.MMAND ' .EXPRESSION' 



where <EXPRE55ION> is mandatory 
and EXPRESSION' is optional 

After a command is loaded, a recall can be made with 
only :<left arrow>X', parameters' 

Eg. : <l.arrow>X'AUTO-,100,10 
and later : <l.arrow>X,1 00,1 0 



t-TTXT E R N A I. COMMA HT>"~' "P ' 

AI>r>RESS^L0ADED~' > EC . ^"£x"AUT0^ iBO,lQ B OR 



EXTERNAL COMMANDS 

" APPEND"," NAME"', D' 

Where D=l for tape and 8 for disk. 

"AUTO",<line start>',step' 

Auto linenumbering. Cursor down to an empty line and 
press <RETURN> to disable. 
"BIG CHARACTERS" 

Prints double height characters to the text screen. This is 
achieved with the same text on two adjacent lines, the 
second time with RVS on. Use NORSK or another foreign 
font to configure the computer ior RAM based characters 
belore you enter this command. 
"DATA AUTO". t line starls'.Klejj 

as AUTO with DATA written automatically after the 
linenumber. 

"DELETE'Vlineno'-'Irneno' 

deletes all lines between gtt-n numbers. 

"EASY LIST" 

prints CBM control codes as readable mnemonics. 
Repeal <l.arrow>X to turn off EASY LIST mode. 
"FIIE-READER","FILE"',D",M' 

Reads tiles, both SEQ and PRC, from disk to device D 
where 3 is screen (default) 4 to 7 are printers and 2 is 
RS232C [OPEN file 1 25 before sending to 
RSJ.i:C,eg.:OPEN 1 25,2,3,CHRS(8)+CHR$(1 ) for 1200 
baud. POKE<Adr.*341>,2 if you use KA43/5 as this will 
let the the conversion trom PET ASCII to Standard ASCII 
lake effect on the RS232C ( hannel. Use <l.arrow>C2). M 
is mode, 0 for only printable letters (all control codes off, 
default; while I gives all letters (transparent). LOCK the 
screen with SHIFT, and STOP with F7. 
"FIND", 'start lineno':<hunt> 
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Is e\|jr<.'SSiu 



a BASIC program. H you Jrt- hunting Use line-line when you only v 



st be enclosed in single 



vords, they 
apostrophes [i.e. SHIFT 7). 
"FUNCTION KEYS" 

Finish key definition wilh left arrow tor automatic 
'RETURN'. RUN/STOP RESTORE tor reset. Start up 
withoul redefining; POKE788.14-l:POKE789,192. 
"HELP KA43/5" 
Help menu 

"KLOKKE , ",hour:min:sec' WATCH 
"KlOKKE".B to disable (blank), but the watc h keeps 
going. Only "KLOKKE" to turn on display again. You 
^himlrl dibble hclore SAVE'ing. Both hour, min and set- 
must be set! 
"KOP1" 

Dumps text screen i 
the printer 

"MERGE", "NAVN",<D> 
Only for disk with D from 8 (normal disk n 
lerged filef 



program li.e. only old lines betweer 

"VARIABLE DUMP" 

Shows the variables and their valu. 
program has been run. 



□ printer using the chara. 



the disk overwrites any line 
"NORSK" 

Foreign character set [other 
system disk). The screen at 
and the character set lies i 
print out the character set wil 
"OLD" 

Rest'ls a lost BASIC program 
"REN UMBER'", start", step", li 



in memory with the 



,s is ->222A i=JD4-J r >l>i 
r the KEKNAL. You 
.arrow>G27,224. 




KANGAROO 



The Second Segment 



The second hall of our useful routines from 'Down 
Under' gets an airing ELAINE FOSTER. 

We started this series of useful routines with an extensive 
look at making your 'freezed games' behave better, 
oven nming some ol tile piliall- em nuntererl when u-ing 
'freeze cartridges'. (.In Ihin months disk you will find the 
DYN KB BOOT program which we missed last month. 
Also on this months disk, along with the up and running 
programs we talk about in this article, are the 
SOLRL'tmni I'll'- appertaining to each of them. You 
can examine these soutcecode files with Your 
Commodore's "SPEEDY ASSEMBLER" or any assembler 
that is compatible. Alternatively, you can load the 
Machine Code and then examine it using a Machine 
Code Monitor. 

We will be looking at the following routines in this 
months issue; 

PERMANENT HEADER - An easy way of displaying a 



message constantly on the lop of the screen. 
UNIVERSAL VERIFIER ■ A simple merhod of skirting the 
restrictions imposed by the VERIFY command. 
CUSTOM BASIC - A bil of fun that allows you to play 
around with Basic keywords. 

The remaining 2 routines; SPACE INSERTER and LOAD 
ADDER will be covered in next months issue of the 
magazine. Until then, may I wish all of the readers in 
BRITAIN and the rest of the world a very happy 
CHRISTMAS and a prosperous NEW YEAR. 



PERMANENT IRQ HEADER 

This is a Machine Code program whit h puts J message at 
the top of the display screen, and it stays then- even 
when the screen scrolls. It is nice tor a scrolling ilal.ih.i'-i-' 
or tlirei lory, or even an ordinary Basic lifting. As the list 
scrolls, the message flickers to draw your attention to it. 
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The Basic loader is 


on the disk as "PERM IRQ.LDR". 


Load it and list it 




nderstancl the following 


explanation. 
The program inclu 




al KEM's which allow you 


to change the colou 




sage of the text, which in 


(his case must be ex 


it My -IU 


character.'; long (including 






wn message in lines 70- 


HO. but notice that 




reen code, not ASCII. The 


program only takes 


llll. bv 


es al location 900 in the 


tape buffer. The So 


rce. ixie 




where ever there is r 


ram for 


Ob bytes. P 



Referring to the Sourcecode, the IRQ normally scans 
tin; keyboard 60 times per second, and (he vector 
URQVEO al (031 5/031 S points lo the routine at SEA31 
which does this. It "updates the software clock and 
STOP key check, blinks the cursor, maintains the tape 
interlock and reads the keyboard" (Mapping the 
Commodore 64, Compute! books). In this case the 
IRQVEC is changed (lines 200-260) to point to our 
routine al "MSG" dines 2H0- 170). which then continues 
to SEA31 as before. The result is that "M5G" runs every 
1/60 sec and prints Ihe message scanned by line 320, 
from the TEXT (lines 460-5501. It does this by POKting 
sc reen rode characters into the screen memory I lines 
330-3501, and the colour into the colour memory I ine 
340 ensures that a blank line follows the message Km 
Line 380 continues to the original IRQ vector 
destination, which was saved in lines 1 50-100. 

The trouble with this is that the letters appear in lower 
case only. If you PRINTCHR(14I you may use upper and 
lower case text, but ihe message then contains graphics! 
So. if you wanl lo print upper and lower case, use lines 
400-430 instead of lines 460-550; this works because 
the text is now in normal ASCII characters. SYS500 
slarls Ihe header, and you must SY 544 J lo (urn it otf (sec- 
lines 560-600). 

IRQ rerouting is a very powerful technique, and can 
lie used tor many other applications too, eg scanning to 
see w hether a ( ertain key i-. piessed. anrl if so, imposing 
some extra command. In our case the "PERMANENT 
HEADER" can remind you how to stop a scroll, pause 
it, or whatever you wish. This is useful when there is a 
long .1 rolling, and you have forgotten the original 



UNIVERSAL VERIFIER 

(By ELAINE FOSTER and LEO CUNTHER) 

The VERIFY command only works for program files, but 
what can you do to verify SEQUENTIAL or USER files; 
I his problem arose recently for one of us: "Is thai file 
on the backup disk the revised one or notf" - The 
answer was "UNIVERIFY/BASIC". The working part of 

180 OPEN2,8,2/'(sourcename),(filetype),R" 
185 OPfN3,8,3,"(dejtination nam,i,ffiletype),R" 
140GET*2,AS:PRINT".";dFSTTHEN220 
200 GET#3,B$:ONSTGOTO22n:IFA$=BSTHEN190 
21(1 PRINT"idown)..VERIFY 
ERROR":CLOSE2:CLOSE3:END 
220 CLOSE2:CLOSE3:PRINT"(down)..OIC":END 



File 2 is opened in line 180, and file 3 in 185. A byte is 
taken from ihe source file in 140, and compared with 
Ihe destination file in 200. If they are the same it goes 
back for another byte until either an inequality occurs 
or [he end of the file (ST=64), and ihe appropriate 
message is printed for each. 

This worked very well but was very slow. The 
Machine Code version in "U Nl VERIFY/ML" more than 
doubled the speed of operation and made it 
unnecessary to specify a filetype. The first part of the 
program is in Basic, for convenience, but the speed- 
dependenl part is in Machine Code following it 
(invi.siblyi. If you only wanl results, simply put 
UMVTRirV inlo your "musf utilities and use it freely; 
full instructions are included on the screen. If you want 
to know how it works and to learn something new 
aboul Machine Code, read on. 

The Machine Code version turned out to be 
i onsitlerably more difficult than a simple translation of 
the Basic lines. After opening files with SA of 2 and 3 
one would expecl that the following routine would get 



DRIVE. 1 LDX#2;LFN=2 




ISRCHKIN ;OPENFORINPT 




ISR GETIN ;GET A BYTE 




STA STORE. 1 ;STORE.l=2 




|SR READ ST ;SOURCE EOF J 




BNEOK ;Y:EXIT 




DRtVE.2 LDX#3 ;LFN=3 




|SR CHKIN 




JSR GETIN 




STA STORE. 2 ;STORE.2=3 




|SR READST 




BNE V.ERR ,-Y:EXIT 




LDA STORE.1 ;RECOVER AJ 




CMP STORE. 2 ;COMPARE BS 




BEQ DRIVE. 1 ;CYCLE IF SAME 




V.ERR (prinl "Verify Error") 




END (closes files and exit) 





the bytes and compare then 



If the two bytes are equal it recycles to get another one 
from the source. If they are different it falls through to 
the next routine which prints "VERIFY ERROR!" and 
closes both files in the usual way (CLOSE and 
CLRCHN1. Ii ihe bytes are ihe same to the very end the 
BNE alter the Source READST goes to an "OK!" 
message, and then closes elc. The destination REALIST 
is slightly dilfercnt, because if the dcMination file ends 
before Ihe source one they are obviously different and 
the error message is appropriate. With a rather more 
detailed erroi trapping sv-lcm this worked well as long 
as the two files (with different name) were on the SAME 
disk. But when the files were on two different drives it 
hung up after a cycle or two/and NOTHING could be 
done to solve It with GETIN. It worked in Basic with 2 
drives but not in Machine Code. Hours and hours were 
spent on this, but without avail; if you have an idea 
why, please let CDU know!! 
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I GET 



perator, namely ACPTR J! SFFAS This gets a tiyk- Imm 
e serial bus Inol tram the keyboard!, like GETIN. But i! 
tiers from GETIN in two ways, II does not need lo open 
channel if no filename is involved (as when addressing 
e Command Channel of the disk II SI or the printerl. 
id it can be cancelled by UNTLK at SFFAB. Because 
NIVERIFY did need a source and destination filename, 
e UNTLK was thy part needed here, lust as GETIN 
quires CHK.IN to define an input channel, so ACPTR 
ust be preceeded by TALK (SFFB4I and TKSA iSFI-%1 In 

>r>'|>,irc tin- serial litis to -end (l.)l.i lo Ihe i umpult-. TALI. 

prepares the bus and TKSA sels the Secondary Address, 
ISTEN, SECOND and UNLISTEN are Ihe sending 
equivalents ilike CHKOUT); CIOUT is the equivalent „i 
HROUT. Thus, after OPENing in Ihe usual way (lo 
efine the filenames and put them into a tablet and soon 
nfortunaiely, this did not work until the Input Buffet 
i cleared thus; 



OOP STA $0200,Y 



;CLEAR 3 BYTES 



RTS 



its was inserted as )SR BUFFER just after the ISR 
UNTLK, This worked. It is worth remembering lor this, 

ipace. {See ANATOMY OF THE C64 for a directory 
: using TALK), It may interest you to know thai a 
llous debugging routine was found and can he 



ASCII PHA 



RTS 



;STORE .A 
;LOW BYTE 
;HIGH BYTE 
;PRINTS ASCII 
tRECOVER .A 



NPRT (SBDCD) 
the ASCII (ie; ordinary number) of the two tayti 
whose low byte is in "X" and high bytt 
is obvious as you may think. It ,A=I, JSR CHROU 
J nothing, because CHRSC 



lived constants are POKEd in irom Basic and the main 
routine called by SVS2B00. The result is that when you 
follow the prompts (or number of drives and for the 
lilenames it rapidly prints a dot for each byte compared, 
and gives either an OK! or VERIFY ERROR! for the 
nnrmal situation. Where a disk is left out of a drive, or 
where the wrong filename is used a DISK ERRORI 
message appears. Therefore this is quite a user Inundly, 
and relatively last, although lor a long text file it will 
take a while. If can be used for ANY liletype, and is 
quite unconcerned wither a file is PRC SEQ or USR. 
The dots increase scan lime negligibly, and are more 
cheerful than staring at a blank screen while the drives 
churn. They also give useful information. If only a few 
dois appear before an error, you probably have Ihe 



Many articles in computer magazines have descriherf I 
changes to Ihe C64's primitive Basic 2.0, but most 

and it can be charged easily. The melhnd: Basic ROM 
is transferred lo the RAM underneath, that RAM is then 
changed by POKEing. This changes the Basic 
interpreter, and you can make it do whatever you 
please. You can fix various bugs of Basic 2.0 or you 

disassembly of the^Basic ROM!*]). The V idea is not 
new, hut here a very efficient transfer method is used. 

' ■ 'muz YmmM''''*^:'^ 

Line SO of CUSTOM BASIC shows the simple 
sequential ROM transfer which is usually seen in 
computer articles, it takes J7 seconds, which seems 
forever. Lines 100-130 are much fasler, using Basic's 
own mass-transfer routine at 41919 (JA3BF), which it 
uses often to move ™de. Without the REM's it only 
' "asic it is 37 limes faslerl 
that it can be put onto the front end of any 
rriinary Basic program where you want ihe a dvat 
" CUSTOM BASIC, with ver y little. 
Therefore, i 

50 of CUSTOM BASIC. For the other routines 
all REM's if you need speed. 



HRS<5 



sappears). 

IS311 which prints as "1". This is a very 
debugging tool; When yuu insert ISR ASCII 
; in your program it prints the number which is 
n the Accumulator at that point, and it is "transparent 
Debugging Machine Code is hard enough lo prove the 
value of a good tool like this one. 



s located at 2800, just 
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OTHER ROM CHANGES...? 

modifii alion. In Kasii . hut (In not c\pe< I lli.it Ihri i\ ill 
always work. Would it be interesting to channe the 
STATEMENT TABLES which are located from 40972 to 
41373 ($A0OC-$A19D)? You could then make the 
machine respond to your own version of Basil . example 
using po (NOT pO) instead of POKE, but it does not 
work: ii insisted on consulting ROM, not HAM. On the 
olher hand il was possible to change the ASCII test of 
Basic Error Messages, from 41374 to 41767 (SA19E- 
SA327). You could for instance, change "SYNTAX " to 
"SILLY" or even "SEXY", but there seems little practical 
use for that, although in line 910 "SYNTAX" has been 
changed lo "WORD" if you do not like the former. The 
•,ini|.ile-t wav ii> make any tenialn i- ( hanges is lo use a 
Machine Code Monitor to change the RAM after 
lr,,n-ii irini; the ROM lo RAM, exit Ihe Monitor and lest 
the result. If you like it then you tan build it into your 
own CUSTOM BASIC by POKEs. 



USING MACHINE CODE 

C.BASIC LDR on the disk does all of the above rather 
faster (nearly instantly! by using Machine Code. The 
RhM's show where you can make changes. It includes 
the modifications 1-5 of CUSTOM BASIC. This is a Basic 
loader, and when it is run il will put the Machine Code at 
location 820, and SYS820 activates it. Ii for some reason 
I hi.- program i rashes reai livale again either bv S 1 ! StUU nr 
POKE!, 54 Ibul RESET will destroy 820) 

This loader m.iv be made part of a program, but il does 
occupy 471 bytes (omitting REM'sl, Lines 100-610 of 
CUSTOM BASIC require only 208 bytes when d-remmed, 
which is actually smaller, and il is easy merely lo include 
(a d-remmed) CUSTOM BASIC in your program (lines 
100-610). On the other hand, the actual Mac hine Code 
ol the loader lake only 71 byles. If you save it to disk as 
Machine Code and then reload it by your main program, 
room in the Basic area, and of course 



Attn 



nun h I. 



OTHER IDEAS 

It seemed as though it could be useful to build the 
"SYSTFM" (est into 111. otherwise mebttsr, lo t.-ll you 
the Inn- number when IET was used. II worked, but 

insetting [he necessary imp SHDtV .ii 5A9 \i also ruined 

every defined variable II seems that when you enter N = 2 
(Or etel it actually goes to the LET routine, which seems 
not to be so useless after all. 

A friend suggested changing ihe cold-start message 
from ■— COMMODORE 64 BASIC V2 **»* to your own 
choice. That message is located from SE45F lo $E4AB, 
and is printed from ROM when Basic is initialised at 
Power ON (or Reset), But although you could put your 
own message into the RAM underneath that, if you 
wanted to print if you would have to turn off Ihe HIK't >M 
at 1EOO0- at location 1. This could be done by 
POKE1.52. Try that, and will see why not; it hangs up. 
The reason is that when you turn off HIROM with a 
POKE you turn oft' Ihe ability of the system lo under-laml 
the POKE, and it goes crazy! You can do it in Machine 
Code, but when Basic is initialised it always reads tiom 
Kf. >M anyhow, so nothing would be done. Too bad. Enter 
SYS58260 to show this. 

So, experiment, but do not be surprised if you have 
difficulty. If you succeed, let CDU share in your 
knowledge. 

RAM CHANGES 

Try adding this to CUSTOM BASIC; 

660 POKE56341,40;POKE650,128 

The first POKE speeds up the cursor blink to a more 
useful rate (default i- d4: (he second one allow- all keys 
to repeal, also useful. Within a program Ihese show up in 
INPUT statements, but they are still there when you iisl 
the program, and are convenient when debugging. 



The Machine Code routine does not lake any room 
in iin Basil", hut as it stands il can nut be moved to another 
region. The Souneiode is included on the disk. Listing 1 
below shows how to save the Machine Code to disk, 
lislinn J shows how lo load il inlo your main program. 

LISTING 1 

(Saving the MC to disk) 



290 PRINT"[down] SAVE TO DISK? ":WAIT1 98,1 : 

G ETA$: I F A$ <> " Y " TH E N 3 20 
300 OPEN 1,8,1 ,"BASICMOD(820)":PRINT#1 , 

CHR$(52)CHR$(3); 
310 FORN=820TO890;PRINT#1,CHR$(PEEK(N));: 

NEXT:CLOSE1 
320 SYS820:END 



LISTING 2 

(Loading MC from Disk) 



i"| - Useful referances; 

MAPPING THE COMMODORE 64 BY SHELDON 
LEEMON (COMPUTE BOOKS) 

THE ANATOMY OF THE COMMODORE 64 BY 
MICHAEL ANGERHAUSEN el al (ABACUS PRESS) 

Thai conclude- (his month- ottering. Not month we will 
give you the final two routines, namely, 
LOAD ADDER and SPACE INSERTER.. 



lb 



LETTERS 




A letter, a letter, my 
kingdom for a letter - 
JASON FINCH" circa 1990 



MY COMMENT 

Before I start sifting through (his month's mailbag I 
would like to wish each and every one of you a happv 
CHRISTMAS and NEW YEAR. If by the time you read 
this it has ail passed, then I hope vou had a good time. 
Secondly, I thank Mr L. J. TODD OF HENLOW. 
BEDFORDSHIRE for forwarding to us an original cop\ 
of the HOME ENTERTAINMENT CENTRE, free of 
charge, which I immediately passed on lo MR WRIGHT 
OF SHROPSHIRE who expressed an interest in a 
computer version of the game of Bridge. It is very 
pleasing when such results are obtained. 



FINDING THE 1581 

Dear CDU, 

I am currently looking for the Commodore 1581 three- 
and-a-half iru h disk drive, with no success. I read in your 
article on Adventuie Writing lh.it you have a I 581 , so I'm 
asking il you know where I can buy one, as nobody in 
Stevenage appears to have heard of it! I also required 
help finding a copy of the game "MISSION OMEGA", a 
review of which was printed ,i lew months ago, but as yet 
I cannot find it anywhere. Please help me locale a copy 
of this game, as I liked the sound of it. 
MARC BANGS, STEVENAGE. 



Dear Marc, 

I obtained my 15111 di ive irom FSSI and I Jill quite sure 
that they still slock them. There address lor the purpose 
is FSSL, Masons Ryde, Deftord Road. Pershore, 
Worcestershire, WRK1 1AZ. The drive costs around two 
hundred and fifty pounds hul I would telephone them 
first on 0386-553153 to check details. With regards to 
your second point, all I can do is ask if any of the 
readers has ever seen such a game In their local 

computer store would like to write! I would be pleased 
lo p.iss on the address of the store to Marc. 



BORDER SPRITES 



you please tell me ihe secret to obtaining sprites in 
iper and lower borders. Also I read in an article of 
that there are only six kev bvtes used to get sprites 
; side borders. What are they and how do I 
porate them in a program? I understand the 
roncepls ol raster-sun interrupts .mil hjve a working 
knowledge oi assembly language. 
ANDREW BROWN, HULL 



Dear Andrew, 

Vou correctly identify lhal raster-scan interrupts are 
important. You must first set a latch at $F9 to carry out 
the instructions LDA #$13, STA $D011. This would 
usually "shrink" the screen vertically but done at the 
right place it will help lo gel rid of the border. You ihen 
need to set another latch at aboul S12 to carry out the 
instructions LDA #S1B, STA JD011. This then puts the 
screen back to Ihe right length. Having carried out those 
simple instructions at Ihe two specified addresses, 
ending of course with a IMP SEA31 or something 
simil.ir. vim should be .lble lo gel sprites in Ihe upper 
and lower borders. Getting them in Ihe left and right 
borders is far less complicated in terms of code used, 
but il is far more complex in actual reality because 
extremely precise timings are required - down lo Ihe 
very cycle. The six key byles are given by the 
inslnulions DEC" SD01G, followed immediately by INC 
SDOIfa. Done at the right instant this will open up a one 
pixel rleep "hole" in the side borders. This must be 

sufficient lime delay in between. Bear in mind lhal 
displaying Ihe sprites will extend that delay anyway so 
you need to experiment wilh Ihe sprites displayed 
where you want them. It is impossible lo say exaclly 
what the timings vou require will lie because it depends 
on a number of things. I suggest thai you have a look at 
some of the programs lhal have been published in CDU 
to see how Ihe programmers have gol ihe sprites in the 
left and right borders there - but don't hack out any 
code byle lor byle and use it in your own programs 
remember. I hope that information will at least set you 
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MEMORY SCANNER 

Dear CDU, 

Please could you help - I am unable to gel the desired 
results with the "MEMORY SCANNER" utility. So far 
whenever I have tried to use it I finish up with a screen 
showing the "MEMORY SCANNER" program being read 
hut not the adventure. Any help or advice you can give 
would be greatly appreciated. 
ROBERT MARSH-HOBBS, NORTHAMPTON. 



Dear Robert, 

When you run the program the screen will fill with a 
number of symbols as the value in the top left is 
incremented. When the screen is full, the number 
will be 840. You then must press one of the function 
keys as shown in the top section of the display. To 
continue reading the memory you should press Fl. The 
characters on the screen will then be overprinted with 
new ones and Ihe value should increment from 840 to 
16H0, when again you must press F1 to continue. You 



jrlher about 
nture in the 
1 for the first 

, P viewYby 



LETTER MAKER 

Dear CDU, 

I am having a problem with "LETTER MAKER". My 
problem is how to get the text in colour. At the moment 
all I am getting is black and white lettering. Can you 
please explain. When I press the letter "D" for Dirci lory. 
I get the disk title and then some filenames all in white, 
but after this it tells you to press a key for the menu. But 
what is puzzling me is the letters are then in colour. Hut 
when I press any key for the menu I am back to the black 
screen and while lettering. I hope that you can help me 
solve I Ji is. problem. 
I AMES MCNALLY, KRIKINTILLOCH. 



if you wanted all text to be displayed in yellow then you 
would load the program, enter POKE104b2,7 and then 
type RUN. I hope I have been of some assistance. 



DRIVE DEVICE 

Dear CDU, 

When I very reii'ntlv purchased m\ system second-hand 
I was lucky to be given a 1 571 , 1 5B1 and MPS801 
printer as well. Unfortunately neither the printer nor the 
two drives had any manuals. The 1571 drive (used 
mainly in 1541 mode) is set to device eight and I have 
the 1581 as device nine. Sometimes it is preferable la 
switch the device numbers, thus giving me the three-and- 
a-hall inch 1 581 drive device number eighl and the 1571 
number nine. However, this is very tedious flicking 
switches each time. The person who sold it all to me 
showed me the switches on the backs of the drives, but I 
now understand that there is also a software method for 
i hanging the devil e nil rubers I ml. as I said, I do not have 
the drive manuals, and besides, it the 1581 was made 
device eight how would I access the 1571 to make it 
device nine, as then there would be two device eights? 
Please shed some light on this subject for me. 
DAREN POOLE, LEEDS. 



Dear Daren, 

There is indeed an alternative method For changing the 
device numbers of the drives and it is referred to as 
"softwiring" the drives. The trick is 1o incorporate 
another device number - device ten. You change the 
1571 from device eight to ten, then the 1 581 from nine 
to eight, and finally the 1571 from ten to nine. You are 
then left with the drives having opposite device 
numbers, with no errors being generated due to two 
drives having the same number during the proceedings. 
The method for changing Ihe device number is OPEN 
!5,od,15, "U0>" + CHRimd): CLOSF 1 1 where 'od' and 
'nd' are the values for the old device number and new 
device number respectively. To show you exactly how 
to do what you want I have wriiien a short program that 
has been included on this issue's disk, filed as TECHNO 
PROB. Run the program once to switch the drives 
around and then again to switch Ihem back. 



Dear lames, 

It is not possible to display the text for your letters in 
different colours due to the. way that the utility has been 
programmed. The characters, you will have noticed, are 
all the same colour, and that is in fact colour number 
fifteen - light grey. You can if you wish alter this colour so 
that all the writing is displayed in, say, green or light blue 
or something, but it is not possible for different words or 
lines to be in different colours. To alter the general text 
colour simply load the program and type POKEK)462,n 
before running it, where 'n' represents a number between 
0 and 15 corresponding to your desired colour. Therefore 



PET PROBLEMS 

Dear CDU, 

I think your magazine is better than most, catering fot ihe 
more serious computer user, which is what I want to 
become. I think your letters page or TECH NO- INFO is 
excellent - please do no! < hange your helpful attitude, as 
this feature alone will want me to go on buying your 
puhlii alion. What I want in a magazine is one which will 
provide me with answers to problems that I encountel 
when trying to use my computer for more practical uses 
than playing games. I have an Hl)i(i dual drive as well as 
a 1541 and an 8032P printer. I have bought an IEEE 
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interface to enable me to use the disk drive and the 
printer but most programs wouldn't load with the 
inreriate connected. I have now bought a different IfcEE 
Interface and program will now load, but the print 
utilities that t have still won't run. In all I have spent 
about ont; hundred pounds on trying to gel ihe printer to 
work with commercial software. What is the point of me 
mentioning this' Well, these are the sort of problems I 
hope i .in he .m^vere d l>v magazines su< h as yours 
BRIAN COLLEY, BRISTOL 



Thank you wry much lor nil vour kind comments about 
CDU and TECHNO-INFO. It is nice to know that the 
work is appreciated. From your letter I gather that you 
have never been able to use the printer with your print 
utilities and so I am wondering whether you have 
checked lhal the printer is device number lour. Vou may 
have used it from BASIC as a different device number, 
hut I iliin'l know as you didn't supply those details. II is 
essential that the printer is device number lour and you 
can check this by entering the line OPEN4 4 
PRINT#4,~TEST": CLOSE 4. If this prints then there can't 
really be any reason that I can see for your utilities not 
to work, providing they don't require complicated 
things like the priming ol graphics. It may be that the 
commands required In the printer .ire different to those 

given nowadays by commercial software, for evample 
the code to enter bit image mode may be completely 
different - I do not hide the fact that I am not fully 
familiar with the old PET printers and drives, although I 
do know thai the drives are not 100% compatible. I am 
therefore surprised that you can even get recent 
software to load on the drive due to the protection (hat 
many software houses now use thai are designed to only 
operate with the 1 541 and compatibles. I confess that I 
am not entirely sure what you can do further in the way 
of the printer because vou haven't supplied me with any 
details or the programs lhat it won't work 
say, though, check the device number and the 
mutdiius thai it requires to see whether it is entirely 
mpatible. 
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PASCAL 

Dear CDU, 

Please could you print in your magazine a request for a 
version of PASCAL on disk for the Commodore 64 
because I am studying A-Level Computing and that is the 
language lhat we use. Thanks and well done on a great 



PRINT DRIVERS 

Dear CDU, 

I read with interest how helpful you are in answering 
queries in CDU. I am hoping you can solve my problem. 
For many years I have had the excellent OCP 
ADVANCED ART STUDIO, yet I have never been able to 
use the print option. As you may know you must 
i unligiirc the program to your printer. In despair I have 
Iried everything with no success. My printer is the 
Com moduli- MPs! ."in. It tan use either seven, eight or 
nine pins tor dot graphics. I have tried every variation I 
can Ihink of, yel I cannot gel the program to print the 
pictures. The program always lucks up. Wilh GEOPAINI 
I have no trouble using tin- MPS8U1 print driver. I have 
used the iWSftOl i . miiguration with the OCP but still no 
go. J have written to Commodore - as usual, no reply. 
Also to ihe distributors of ADVANCED ART STUDIO - 
again no reply. Vou are my last hope. Can you supply me 
with the iniurmalinn to i unfigure the pmgr.im correctly? I 
would be mi 'Hi grateful it vou could help. 
DAVID MIDLAND, CHESHIRE. 



Dear David, 

I can safely assure you lhat if you go through the 
- oniiguraiHin process simph pressing RETURN when 
presented wilh each question then ihe resulting file Will 
DC OWWicily configured to the MPSB01 and you will be 
able to print. Vou must have done something wrong in 
the past when configuring ihe driver that was loo small 
to nolice. Unless your printer is faulty I can definilelv 
say that reconfiguring ihe program will work - just go 
through every option very slowly and check and 
redieek belnie pressing HI TURN lh.it vour linger hasn't 
slipped and hit some other key by accident. I wish you 
luck with the new driver. If that still doesn't work then 
your program may lie corrupted. If that is the case then 
please feel free to rewrite telling me what happened. 



MEMORY EXPANSION 

Dear CDU, 

I am very interested in a memory expansion for my 64. 
Do you know of such a system! And if so, could you 
point me in the right direction. Basically I'm alter faster 
everything mill, icons ,i, well if possible). 
IIM MORRIS, THE BRITISH FORCES. 



Dear Neil, 

Your wish is my command - if anyone has a copy of 
such a programming language for sale, or anyone 
knows of where such a thing could be obtained, pie. 
md all relevant details to the TECHr-JO INI 
sadouarters - adHrc« at rht. end _ »• ih-it i ™-.„ „ 



headqUi 



it the end - so lhat I may pass 



There is a very worthwhile system available for Ihe u4 
that gives you the use of icons to operate such things as 
word-processors, a spreadsheet, graphics package, 
desktop publishing package and many other such 
utilities. The software system is called CEOS, short for 

i ,l.l|.i|li( I nvil n- ' ? | : i " . i ! .V ,: ,i j, ,. ,j 

In the UK exclusively from FSSL. Vou should write to 
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them at the address which I gave in my first reply saying 
that you wish to purchase CEOS and (he 1 750 Clone, a 
vary good memory expansion that speeds things up 
quite a bit, or a similar RAM Expansion Unit (REUJ, I 
should think thai the company will be only loo pleased 
to forward their latest CEOS Catalogue to you. 



PUBLISHING LTD. Do you know of these companies or 
where I can obtain a copy of this i n< rr^u i n li. 15,11111;;' Maybe 
one of your readers has one for sale. Can you help me 
please? 

LI.BRITTAIN, KENT. 



HARDWARE HASSLES 

Dear CDU, 

There is a problem that I cannot solve, and that is: I have 
a 1S41 disk drive (working great) and a I550C printer 
iako working greati hut one will not work al all with ihe 
other switched on at the same time. Consequently 1 have 
to keep switching off and on all the time and I cannot 
print a directory. Please can someone more 
knowledgeable than invseli come 1" [In: rescue!! I own a 
64 (circa 84), a 1541 III] and a new 1 550C printer, and 
also a POWER CARTRIDGE which is a great help in, 
amongst other things, renumbering. 
GERRY SMITH, CHESHIRE. 



Dear Gerry, 

The only thing Ihat I could suggest is that you check 
thoroughly the serial connections between the 
computer, the drive and the printer. Try first hooking the 
computer lo the drive and then connecting the drive 10 
the printer, and then try hooking the computer to the 
printer and then the printer to the drive. This will check 
to see whether there is some sort of daisychaining 
problem. Are you sure that the extra cable that you use 
when both are connected isn't damaged? If everything 
still doesn't work, try disconnecting the POWER 
CARTRIDGE. Then add the drive and printer in that 
order and check, then disconnect everything and hook 
them the other way around and check. Try just the drive 
on its own but with the two different leads. There is no 
reason why Ihe two sliouldn t work together unless of 
course there is some problem with the connections 
inside the printer or the drive, thus preventing a chain 
thtough either the printer or the drive to the other 
peripheral. All ihese things need 10 be checked out. It's 
not really a problem that can he pinpointed to any one 



MICRO MUD 

Dear CDU, 

"MICRO* MUD". Unfortunately* i^was evidenMhat 
someone had tried to copy the disk and il had erased 
itself. I was lucky enough to gel my money back. The 
problem is that although I have made exhaustive 
enquiries I have nul been able to trace the publishers or 
the producers ■ VIRGIN GAMES LTD and MOSAIC 



Dear Mr.Brittain, 

Unfortunately I do not have the address of either 
company and I am unaware of a company from which 
you could purchase the game. As you said, perhaps a 
reader has a copy for sale. If so, I would he only too 
pleased to pass on any relevant information that I 
receive to you. So if any of you readers do know the 
address of either company or have a copy of the game, 
i uuld you please let me know. 

EDITORS BIT!! - VIRGIN GAMES LTD can be found at: 
3/4 Vernon Yard, 119 Portobello Road, London W11 

2DX 



ASSEMBLERS 

Dear CDU, 

I'd like to ask a few questions regarding assemblers. I 
have one al present but it does not have any functions 
like line numbering ,inrl Libels and ihe such. It just allows 
assembling .ind disassembling of code. I would like to 
know where I can obtain a copy of an assembler that 
allows line numbers lie. 10 LDA #S0O, 20 STA...), 
supports labelling ( START LDA ixxxx, CMP Sxxxx, GNE 
START!, allows names to be defined for numhers 
(BMPAGE=S0400. LDA t$00, STA BMPAGE1, and allows 
data to he entered in decimal form (LDA #27 instead of 
LDA #31 B). Please send me any details that are relevant 
for the 64. 

MOHAMMED SAVED, LANCASHIRE. 



Dear Mohammed, 

What you have got is actually termed 'a machine 

numbers I would imagine trom what you have said. An 
a-semliler is something lot, ilk dirlerenl whereby you 
enter the code just like a BASIC program but with each 
command on a separate line. You then issue a 
command and then the assembler reads the program 
and analyses it in usually two or three passes, whereby 
on the third pass the program is converted to machine 
code. An ew/ellenl assembler was published in CDU a 
little while ago, called the 6510+ Assembler, It was 
published in Volume 2, Number 4. To get hold of a 
copy of that disk I would write to Alphavite requesting 
a copy of a magazine heyond that available from Select 
Subscriptions. 
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TIP OF THE MONTH 



obviously litre there ,ue Liyoul rcslrictions. Anyway, 
take il away Mr.Baker: 

Do you find thai a comma or semi-colon are often 
"rextra ignored" by the b4? To this, inpul strings are 
very prone. The question mark loo, to some, can be a 
bore! POKE 19,1 and il will disappear, POKE 19,0 tn 
reset - you must restore. POKE 631,34: POKE 198,0 
and quotes will appear. Ihcn input text io your heart's 
content, not too Ion;.; <li'iij;ih le-trn led! lake care! Not 
necessary to close With quoles al ihe end. For tidyness a 
PKINT is needed here and there. So this little routine, to 
you, I recommend: 



10 POKE 19,1: POKE 631,34; POKE 198,1: INPUT 
"TEXT ";A$ 
20 PRINT: POKE 19,0 
30 PRINT CHRSI147) 
40 PRINT A$ 

That little routine will indeed do as Mr.Baker says - you 
can enter commas or colons or whatever you like 
without anything buns' i hopped oil' 1 Thai nicely rounds 
off this month's mail bag selection and so if you have 
anything lo say, would like to have a lip published, or 
you have any programminiysoftware related problem 
please do nol hesitate to write to CDU Techno Info, 11 
Cook Close, Brownsover, Rugby, Warwickshire, CV21 
1 NG. So until nexl month, enjoy yourself! 



NOW IS THE TIME 

TO CATCH UP ON ISSUES YOU HAVE MISSED 



VOL 3 No. 12OCT90 
ROLL'EM - An example of using 

COLOUR MATCH - A short utility 
the CI 28. 

SPREAD-ED - The third in Ihe ED 

RASTER EDITOR - Put those raster 
lessons to good us*. 
ADDRESS BOOK - A somewhat 
unusual address base. 
SUPERSORT (.4/128 - Sorts have 

SPRITE EDITOR 1 26 - Another utN 
for C128 users. 

GRAPH -ED - Tht last in the 'ED 



VOL 4 No. 1 NOV90 

WAR AT SEA - CDU version of 

battleships. 

FULL DISK JACKET - Easy disk sleeve 
NEAGOX - Blast everything that 
NUMDEF - A Basic game to lest your 

rtflrjiti 

MEMORY SCANNER - Look through 

memory I hi' easy way. 

MONEY 64 - Budget planning for Ihe 



CALENDAR C128- Nn more Ijuviiij; 
GOMOKU - A nice variation of that 



language tutorial. 

SCREEN DESIGN CORRECTION - 
update to this excellent utility. 

BETTER BACKUP - Help for users i 
the Action Replay Cartridge. 

MACHINE CODE GEM 5 - A few vi 




Back issues of CDU are available at £3.23 per issue. 
All orders should be sent to:- Sclccl Subscriptions Lid, 5, Rivi 
Please allow 28 days for 



ON THE DISK 



32 mm 0» THE C64 

We present a neat utility that enables the use of 32 Sprites on the C64 written by MARTIN PIPER 




Your truse. Commodore (j4 was in fart the first computer 
to have hardware sf.jriu--s, ,iml had Ur superior graphics 
.mil sound than am other home computer at the lime 
that it was launched. 

SPRITE MIGHT 

■■ i hi' iro-.i i t .i i i 1 1 ■ nhji- i t^ tn n-.u'.e. ihe\ rlon'i 

rub out any h.ii kgtound anil aie genei a I ly a joy to use. 
Tor mem programs lln- standard eit;hl -.phles are great to 
use but for games you may want an assortment of aliens 
buzzing around, filling the ss reen. ( Ihviously eight 
sprites will not fill the screen, it is for this reason that P 

have written this routine. 

The most versatile multiple routine lor the Commodore 
64. This program is not another "infamous 64 sprite 
extravaganza ", see the "Commodore fj4 programmers ref 

guide". 

32 SPRITE INFORMATION 

The program that is on this months disk, "32 SPRITES", 
will allow up to ,!j sprites to lie positioned, expanded, 
1 1 ill hi red and prioritised ek i ompleteK independently of 
each other. As an optional extra sunroof, you can evert 

put these into the lop and boll In inlets. When using 

more than eight sptiles the prngiam also cures the 
vertical wrapround thai is sometimes experienced in the 

Although each sprite is able to be controlled 
1 1 ii In n lu-.il Iv you must remembei that there are in (act up 
to 4 strips of eight sprites. When us in.. Hi sprites i hen i- 
one division verlii ally ami 1 strips, with J 4 sprites there 
are 2 divisions and 3 strips, finally, with 32 sprites there 
are i divisions and 4 strips. With the routine running at 
mil capacity there art- s raster interrupts i;oing on. It is 
quite amazing how the humble h4 can tope. These 
divisions are im isible but win- betide an\ sprite that 
(let ides to slra\ bevontl the divisions as the data for the 
next lot will mi nidi.' with niheis anil pnidui i' a not it eable 
i|u irk . There are two general rules that must be adhered 



1 . The divisions must not be less than 32 pixels and the 
lowest 'Y' position for any sprite must not be less than 
30, or the divisions will flicker. 

2. To position the sprites and r. hangt them you have to 



POKE into memory hi at inn- like the video chip location; 

COQ0-C7OO (491 52-50944) Are used by the routine. 
C400-C41 F (501 76-50207) Are the 'X' positions for 

C420-C43F (50208-502 39) Are the V positions for 

C460-C47F 150240-50271) Are the colours for each 
sprite (0-31). 

C480-C49F 150272-50335) Are the sprite pointers for 
each sprite (0-31). 

(this decides what the smites look like). 
C4A0-C4BF 150336-50367) Are the volumes for the 
control register (0-31). 

(See explanation below.) 

To start the routine off SYS49316 or IMP SC0A4 and to 
update the sprite display SYS506B8 or IMP SC600. 



CONTROL REGISTER 

The control register is a mixture of MSB, SPRITE DATA 
PRK 1RITY, EXPANSION and MULTICOLOUR selection. 
Bit 7 in each register controls the MSB of each sprite, a 1 
will position the sprite into MSB area and a 0 will place it 

eai Ii spiire in >i and V direction. .So a 64 will expand the 
sprite in the X direction and a M will set the sprite in the 
V direi lion. Bit 4 r onttols sprile data priority and a 16 
will set the sprite behind the background. Bit 3 will set 
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mode. Bits 2 to 0 are unused. 
Bit values can be added so lhat 
if you wanted a sprite in the 
MSB, behind the background 



BORDER CONTROL 

To 



THE TOP BORDER CAN BE TURNED ON (I.E 

mml 8 v i p a5E t H i«!Tgn 3 .? R oF? 9 §8 WITH a 

PRESS IpfiCE BE D I SPLAYED UNDER IT 

NUMBERS CAN BE DIRECTLY POKED INTO THE 
SC000 OR 49152 ONWARDS AREA 
EG. POKE 49152,90 <XPOS> 
EG. POKE 49174,90 <VPOS> 
WOULD PRINT A SPRITE 90 DOWN AND 90 
ACROSS IF SC0A0-SC0A3 ARE SET 



(iff the top and bottom 
borders you must change SC370 
(50083) to 1, to change the borders back to norma 
change the 1 to a 0. Also, to change the mess tha 
appears at the bottom, change location J3FFF (lf>3B3) tc 
0, changing this 0 to any other number will make blanl 
horizontal lines appear in the borders. 



THE TECHNICAL BITS 

To speed up the sprite update and animation, tht 
at SC600 (50688) can be bypassed. What the routine 
actually does is to sort out the sprites positions and swap 
large amounts of data into order, from the lowesl lo the 



highw sprite number. It has to do this so that the sprite 
rlispl.w routine can print all (he sprites. After the son does 
its job it stores the values for each sprite inlo SC'OOO- 
SC0A.5 14m 52-49315). Quite simple so tar isn't itf Now 
for the hard part,, .Locations SCO0O-SCO9F 149152- 
49311) are an eX»CI image of SC400-$C49F (501 76- 
503 151 except all the data lor each sprite is in order, T 



(49312-49315) ; 



, updat, 

? the 



Hit- rliv 



0 SCOAO-SC0A3 
s for each division 
esl to the highest, 
-s then the division 



Sort-routines are things that AIL programmers w ill use at some lime in their 
career. There are various different forms of sorts, and in this article we will (ry to cover the more popular 



ROBERT TROUGHTON 



There isn't mm li tlilriTi'PN c hHueen sorting numerics and 

understand as I can, so it will lie U-st In sl.irt with i iimiiivrs! 
(which would you rather sort into order... a long list of 
numbers, or a long list ol words???). Later, if time permils, I 
will provide an article on sorting Alpha numerics. 

SORTING NUMBERS 



THE INSERTION SORT 



1 1 Start with the 2nd number. 

2) Compare it with ,i)l the Left- Clemen Is, and place in 



leave you Id program ihe routines inlo Ihe C64 yourself - in 
Basic, Machine Code, or whatever language you prefer to 

Note lhat Left-Elements are all Ihe numbers In the left of 
Ihe present-number being c hecked, and the Right-Elements 
are those to the ri^hl... 



50 24 36 62 12 48 9 80 71 
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50.24 

(50 is compared with 24. 24<50, so 24 in 1st position. (i>i 2) 
24.50.36 

(36 is compared with 24 and 50, 24<3u<50 so 36 in 2nd 
- n. (of 31 



24.5- 



50.62 



(24<3(i<5()<62 so 62 is kepi in 4th position, (of 4) 
24.36.50.62.1 2 

11 2<24<3b<5U<62 so 1 2 in 1 si position, (of 5) 
12.24.36.50.62.48 

(1 2<24<3f*4ti<50<62 so 48 in 4th position, (of b) 



6.48.51 



a 9 in 1st position, (of 71 



BUBBLE SORT 

This sort is vstv •■ ommonk used. Inn like .ill 'ills, il has it's 
The name bubble derives from the way thai ea< li nunte 



you have a li 
of the list, tht 
1 ) Start wi 
21 If the 1 1 



SHELL SORT 

Unlike the Bubble Sort, this one can move data by greater 



31 Move onto ill..- ne\! numlit'i. .in. I i onlinue until the 

end of the list is reached. 
41 Divide the 'displacement' by 2. keeping it as an 

integer, and if it is greater than 1 then repeat from stag 

2. When the displacement is less than 1 , the list will t 

sorted! 

TAKING A DISPLACEMENT OF 6 

50 9 (9<50 so swap performed!. 

...24. . „ 80... (24<80sonoswap needed 1 . 

36.- 71 (36<71 so no swap neededl. 

9 24 36 62 1248 50 8071 

DIVIDING DISPLACEMENT BY 2... INT(6/2) = 3 



and compare then 
nehow that a swap 



performed. 

31 Move along the list one place lie. 2nd and 3rd 

numbers, 3rd and 4th etc) until there are no more 

pairs to check. 
4) If a swap was performed at .m> point in the 'pass' 

then repeat from stage 1 . If no swap took place, the lii 

must be in the correct order. 

5CU4 

(24<50 so swap performed!. 
24 50.36 

(36<50 so swap performed). 
24 36 50.62 

(50<62 so no swap needed). 

24 36 50 62.12 

U2<62 so swap performed). 

24 36 50 12 62.48 

(48<62 so swap performed). 

24 36 50 12 48 62.9 

(9<62 so swap performed!. 

24 36 50 12 48 9 62.80 

(62<80 so no swap), 

24 36 501248962 80.71 

(71 <80 so swap needed. End of list reached, 2nd pass necessary). 
24.36 

(24<36 so no swap). 
24 36.50 

(36<50sonoswap). 
24 36 50.12 

(1 2<50 so swap performed). 

... And so on until the lisl is sorted dhis will be known by 
the fact (hat no swaps will be performed in the 'final pass'!. 



91236 50 24 48 62 8071 

Repeat for INT! 3/2! - 2. INT!2/2i = 1. and then the list will 
be sorted because INTO/2) < 1. (The CM rounds DOWN 
(truncates)). 



QUICK SORT 

11 Start with 2 pointers (A,B) at either end of ihe list (or 

sublist, see later). 
21 Compare the 2 numbers defined by the pointers. If a 

swap is neress.irv. then do so and increment A by 1. If 

no swap is necessary, decrement B by 1. 

3) Repeat stage 2 until the 2 pointers coincide. 

Note that at this point, all numbers in the Left-5ublist are less 
than the number at position of pointers, and all numbers in 
the Right-Sublist are greater. 

4) You may now- Ml her -.orl r,n h sublist, or split the 
sublists into lurthei smaller subli-ls (which you may 
wish to do if you have a lot of data to be sorted). 

Note lh.il quick-sorts .ire mil meant foi soiling a : si into the 
[.orrecl order only 'or providing shorter sub-lists, whiih can 
each be sorted 'using one of Ihe previously defined sublistsi 
in a much shorter amount of time. 

I hope that this small article will shed some light onto the 
much haled subject of sorting numbers!... I will leave Sorting 
alphanumeric data till another time. 
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Adventure writer supremo JASON FINCH 
continues his tutorial for all you budding 
writers 

Initially I must give you a humungous apology for not 
presenting you with the programs last month that I 
promised. This was due lo a number of technical 
problems bu! rest assured that they are here tins month 
for you - on the disk as AW-MODULES and AW- 
MOnULES.MC This month's instalment is quite short in 
comparison to the othet onus that I have given you. and 
that is because the topic we ate discussing this month is 
"PARSING". That is, I am going to attempt to give you an 
in-depth look at how a parser, or command analysing 
system, works so that in the iufure you will be ready lo 
program your own, or accept the one that I shall be 
giving you at some later date. Suffice it to say that the 
subjei l cm bet uiiil 1 iei\ tump Nailed and I do mil wish 
to blind you with too many complex details all at once. 
Settle down with a cup of tea and this article in front of 
you and then continue. 



ONCE UPON A TIME... 

First of all let us assume that you have entered the 
following line and ihen we tan see how the parser and 
program may analyse it: 

"Open the cupboard, examine the shelves, lake the large 
candle and put it on the table then go east". 

This is a In ml ihe must luniplu aled foim of sentence I hat 
you are likely to come across and before we start we 
need to assign ,1 lev, words lo the compute: s vol abuLiry. 
Each one of these is then given a number. 5o we have 
nouns: CANDLE 1, CUPBOARD 4, SHELVES 12, TABLE 



6, IT 127. And some verbs: EAST 3, EXAMINE 7, OPEN 
8, PUT 16, TAKE 10. And to round things off, some 
adverbs, adjti lives arid/or linking words: ON I, LARGE 
3. 

Hopefully you appreciate the fact that you musl 
program the computer in such a way that il has an in- 
huill databank of as many words as you think necessary. 
Do not try to cram the entirity of [he Oxford dictionary 
info the memory as it just isn't essential. As a matter ol 
fact, about two hundred words is all you need. That may 
sound a kit at the moment but in a large adventure il is 
nothing, believe me! Now each word is given a number 
as shown above, so that itie computer can easily 

command. 



BREAKING IT DOWN 

The first thing lo do with the sentence is lo split it into its 
compunent parts - the separate commands. For example, 
the parser (that is the posh name for the bit of the 
program lhat breaks down your command and checks 
out how to react to what you have typed) could 
recognise "." and "," and "!" and "and" and "then" as 
being characters or words that split up the sentence 

commands as shown below: 

1 . Open ihe cupboard (,) 

2. Examine the shelves 1,1 

3. Take the large candle (and) 

4. Put it on the table (then) 

5. Go east 

Each of those separate commands is si armed for verbs, 
linking words and nouns in that order. Any that are found 
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1. OPEN the CUPBOARD - Verb: 8, Link: 0, I 
Noun2: 0 

2. EXAMINE the SHELVES - Verb: 7, Link: 0, N 
Noun2: 0 

3. TAKE the LARGE CANDLE - Verb: 10, Link: 3. Nounl: 
1, Noun2: 0 

4. PUT IT ON ihe TABLE - Verb: 16, Link: 1, Nounl: 127, 
Noun 2: 6 

5. Go EAST - Verb: 3, Link: 0, Nounl : 0, Noun2: 0 

Then all occurrences of the noun 127 ("il", "them 1 , 
etc.) are replaced by the last value held in Nounl before 
that. The information tor the commands then becomes: 

1. V:8, L:t>. Nl:4, N2:U 

2. V:7, L:0, N1:12, N2:0 

3. V:10, L:3, Nl:1, N2:0 

4. V:1G,L:1, Nlll, N2:6 

5. V:3, L:U, N1:0, N2:0 

These can either be done all in one go with the 
numbers stored in a large table, or you can chop oil each 
command in turn, analyst' il and then chop off the next 
bit from what is left. In my opinion the former is better 
and Although neither are particularly simple to program, 
the former is probably 1 1 lj. f i L I ea-ier. Whit hever method 
you choose you will need to keep a record of how many 
commands are still lo be processed. The next input 
prompt is displayed when this reaches zero. If using the 
first of the two above methods you must reserve a large 
enough area of memory lor the storage of information. A 
convenient maximum length of the input command line 
is no more than 2S6 characters. This gives a possible 1 28 
one letter commands whit h require lour bytes each - a 
total of SI 2 bytes is required for the storage table. 

RESERVING MEMORY 

You will also need to reserve quite a large chunk of 
memory for the vocabulary of the computer. This is 
absolutely vital. Unless the computer knows what the 
player is saying, it can'l do anything. The information for 
the words can be stored as set out below which allow- 
for a maximum of 128 different verbs, 12B link words, 
and 128 nouns. For each one you should give as many 
synonyms as possible. For example - get, take and carry 
would all be classed as the same verb. The words can be 
Stored as ASCII values below 128. Immediately 
following the word is then a value of over 128 which 
represents, with 128 subtracted, the verb, link or noun 
number lhal pertains to that particular word. With our 
previous example, Ihe word "table" whose noun number 
is six would be stored as 84, 65, 66, 76, 69, 134. 

Of course that method only refers to one method of 
storing the words and you can either choose to create 
your own method and lo write your own parser, whether 
it be in BASIC or machine language, or to use mine 
replacing the vocabulary with whatever you wish. I 
rloubl whether you will need ,i parser lhal accepts more 
complex commands unless you want the ALL, EXCEPT, 



EVERYTHING options lhal allow for commands like 
"Take everything except the sword and put all on the 
table." You could, in that situation, have "everything" 
and "all" defined as nouns and "except" as a link word, 
so long as another link, such as an adjective, is not 
needed. 



A LESSON IN GRAMMAR 

Now to the different types of verb. Transitive verbs 
require an object or noun. For example: CATCH the 
ball, i >F'EN the door, KILL the guard, are all examples of 
transitive verbs in use. LOOK, HELP, EAST are all non- 
imnsitive. It is usually best lo group the transitive verbs 
together heiauso then you only nnnd a sunple check in 
ihe program to see whether a noun should have been 
typed. For example: IF V<10 THEN,... Various other 
chec ks need to be considered when writing the parser - 
what happens, for instance, ii the command "Light the 
light'' is given. As it stands, the parser would simply 
assign the second "light" as a verb because they are 
i hec ked first. You musl ensure that if a verb is read and 
one has already been assigned, ihen check the nouns 
instead. In this way, ihe number for the verb "light" 
would be stored and when "light" was encountered 
again the computer would have to think 'well I've 
already had a verb so perhaps it is a noun'. Of course 
your humble 64 hasn't got a brain as such (ahh!> so you 

don't forget g you must assign the noun as Noun2 if one 
has already been a — igned. It three or more are found 
then simply ignore all but the first two - why not! 

There may be some nonsense inputs like "Get drop 
the lamp" that some strange person may enter to see 
what happens. Using the previous method, unless 
"drop" was defined as a noun, although I can'l see why 
you should ever do that, the parser would ignore il and 
ihe resultant command would be interpreted as "get 
lamp". Although my parser would allow this, you could 
include a check so thai it two verbs were encountered 
and the second wasn't a noun either, then respond with 
a "Sorry, what are you going on about;" -.tatement. 

These few words have just touched upon the concepl 
of parsing and hopefully you can see how complex your 
parser could become. However, you can keep it to a 
bare minimum and just let it accept the verb-noun 
input. This is quite easy in BASIC - just write a routine 
lo split the input into separate worrls and then check to 
see what is what. Also on this issue's disk Is a BASIC 
parser that does that. You can expand on it if you like - I 
have kept it very simple, nowhere near as complex as 

That concludes this month's dose of information, |usl 
remember that the computer needs a vocab list and 
needs to split up the command thai the player enters in 
order that the adventure program may be able to 
interpret Ihe commands into somelhini; sensible. 1 his. is 
undoubtedly the most complex and possibly interesting 
parts of the adventure programming and so if you 
decide to embark on a parser, I wish you the best of 
luck. Next time we meet will he March, so until then - 
pleasant parsinglll 
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NUMBERS and BYTES 



Signs, complements and confusion make up this month's tutorial. 
IOHN SIMPSON 



Willi eight bits - or a byte, it is possible lo represent the 
numbers 00000000 to 11111111, or 0 to 255. Almost 
immedulcly we will observe that there are two major 
obstacles to overcome here. The t'irst being that we can 
only represenl positive numbers, and the second that the 
magnitude of the number is limited to 255. 

SIGNED BINARY 

We use the leftmost bit of the binary number, here bit 7, 
to indicate whether the number is either positive or 
negative. If the bit is clear, ie 0 then the number is 
positive, and if the bit is set ie 1 then the number is 
negative. 

eg. 00000001 = +1 
10000001 = - 1 
00001111 = +15 
10001111 = - 15 
01111111 = +127 
11111111 = - 127 

We i .hi set- 111. 1 1 wi-i have nuv. vd...i ee the in, mm Lin h- nl 
the byte to 1 27. The eight bils. or byte, now onlv roister 
from-127,to+127. 

If we require larger numbers, then we must add more 
bits. For example, if we use two bytes, a sixteen hil 
word, we increase the magnitude to 64k unsigned, or - 
32k to +32k signed (remember from the earlier 
discussion a k, or kilobyte = 1,0241. If this magnitude is 
still too small tor the requirement, then we can use ihree 
bytes or more as necessary. 

If we wish lo use large liuatini; [mini numbers then we 
must use a correspondingly large amount of bytes. This 
is why Basie. and other languages only provide limited 

JUST FOR CONFUSION 

Let us perform an addilion in sinned binary by adding 
together "-5" and "+7" 

1+7) 000001 1 1 
+ 1-5) +10000101 

(+2) 10001100, or -12 

Obviously the decimal result is correct but ihe binary 
result is incorrecl. A true result should be: "00000010". 



Clearly, binary addition of signed numbers does not 
appear to work. The computer must not just represent 
inli .rrn.it ion. but must also perform arithmetic upon it. 

The solution to this problem is to use a method called 
"two's complement". However, there is an intermediate 
stage called, "one's complement". 

ONE'S COMPLEMENT 

represented in their 'Irue' binary form, but negative 
numbers are obtained by transforming every bil into its 
opposite: 

eg +3 is represented by 00000011 
- 3 is represented by 1 1 1 1 1 1 00 

another example: 

+ 2 -00000010 

-2-11111101 - one's complement 
As a test we shall add "-4" and "+6". 

(-4) 11111011 - one's complement 

+ (+6) +00000110 

= (+2](1) 00000001 

where (li indicates a carry. Of course ihe correct resell 
should have been "+2", or "00000010". 
Another test: 

(-3) 1 1 1 1 1 1 00 - one's complement 
+ (-2) +11111101 ■ one's complement 



=i-5)(11 00000001 

Again the resell is incorrect, it should have been "-5", or 
"11111010 

We must use a further representation to 'correct' the 
result. This is where "two's complement" evolves. 

TWO'S COMPLEMENT 

represented as usual in signed binary, the same as one's 
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ri'iircMTiuliuri ui nu^ali' 
each bit. as we did in 
further add one to tr; 
complement. 



er the difference in 

numbers is first to compler 
me's complement, but ther 
isform the number into t> 



n:f.in.-. ir,.-.l ■■ ■ : i ■ -■ 1 1 binary tXlOUIMIi 1 



(+3) 
+(+5) 



=(+8i 00001 000 

ich is correct. Remember the leftmost 
i number 

in (which, of tours 



lion). 
(+3) 



i >; MOiiOll 



=(+21 


11111110 




us ide 




-omputing the t 


piemen 






One's 


omplement of 111 11 


10 is 00000001 


,idd ...i 




it 00000001 



Therefore the two's compler 



Our result of 11111110 represents ~-2". It is correct. 

Now let us subtract "+4" and '-3" (the subtracts 
performed by adding the two's c omplement of "+3". 

(+41 00000100 



THE CARRY 



= (2571(1 i OliCHHUHil 



where (1 ) indicates a carry 

The result of this di 
bit, the eighth bit. 
(C64/1281 uses regist 
byte), so when stc 
preserved. The carry, therefore, will require 
attention, and is detected using special instn 
Processing the carry means either storing it som 
usually in another byte (the hi bytel, ignc 
completely, or ilc-c iiliug. ir the ingest authorized 
11111111 (255), that it is an error. 



THE OVERFLOW 

camples of Overflow situations d 



5 another, extra, 
ight bits wide (a 



addition 
bit 6... 



An internal carry has occurred from bit 6 to 7 - this is an 
overflow, and, "hy accident", the result is now negative. 
This situation must be detected so that it may be 
corrected. 



=1+1)11) 00000001 (11 represents the carry. 



Here an overflow carry has occurred from bit fa to 7, and 
a carry from hi; 7 into "C" illie i arrvi. The "C" should he 
ignored, and Iht. juse the internal carrv from bit 6 to 7 
did not change the sign bit, then the result is correct. 



In this situation there has been an internal carry from bit 
6 to 7, but the result i? incorrect because bit 7 has been 
changed, an overflow has been indicated. 

"flags", and a register known as the Slain- Kcgistrr is put 
aside for the use of these, and other "flags". Each bit of 
the register denoting a particular flag. 
When there is a carry from bit & to 7 the "V" flag will 
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become set, and Ihe "C" flag when ihere is a carry from 
bit 7. Overflow indicates thai ihe result ol the addition of 
signed numbers requires more bits than are available. 



MORE EXAMPLES 



t-00000001 



= liHKKH)l)0 (-128) 

V=1:O=0 
Invalid an overflow has 
occurred. 
(ERROR) 



=00000010 1+2) 



= 11111010 (-6) =01 00001 1 |-67) 

V=0:C=1 V=1:C=] 
(disregard) 

(CORRECT) (ERROR) - An overflow 

has occurred, 



BACK TO MAGNITUDE 



larger 



and in order to efficiently perform 
arithmetic operations it is good practice to fix the number 
positive - negative of bytes we intend to use. This is called a fixed 

(resull negative) magnitude. 

I have, so far restricted the adding oi numbers to one 
O(KH)i)Olt) (+2) byte because the 64/1 2B operates primarily on eight bits 

+ 11111100 1-4) at a time. Because this restricts us tu d range of -127 to 

= 11111110 (-2) applications. 

V=O:C=0 New month we will continue with looking at hciw we 
can use MULTIPLE PRECISION ro increase our range, 
il then, keep experimenting. 



DESIGNING A ROLE 
PLAYING GAME 



Fight the good fight by GORDON HAM LETT. 



East month, I examined various ways ut design injj voui 
characters fur RPGs, Although you can have a lot of fun 
with Ibis aspect ut your program, once the character has 
been designed, this part of the program is largely 
redundant. 

INTO COMBAT 

There is one element of RPGs though on which the 
quality of of your game will stand or fall; COMBAT. Any 
adventurer worth his salt knows that the only way to 
lame ,ind glory, not to mention the treasure, is to start off 
killing .i If ii G< )6LINS and then hoiking your way up to 
I JliAtjl INS and DEMONS. If combat is not for you, then 
st iik to traditional adventures. 

The scope for your own combat system is enormous. 
Vou can include as much detail as you want Milling from 
the fairly simplistic (BARD'S TALE), through the middle 



ground (ULTIMA) all the way to the advanced system of a 
game like DUNGEONS AND DRAGONS. It is this last 
system that we will be concentrating on. When you 
realise what can be involved, then you can make the 
appropriate decision as to what to leave out. 

DANGEROUS ENCOUNTERS 

The first thing to decide is whether an encounter must 
necessarily result in a battle. The answer is probably yes 
at the lower end of the market but as games become 
more sophisticated, you may wish to introduce the 
element of running away, talking to, trading with or 
simply bribing whoever is standing in front of you. 
Nevertheless, tor the purposes of this article, we shall 
assume that the em ountet is a hostile one. 

The first decision to be made is to work out who gels 
the first blow in. If the battle is the result of a well 
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planner) amhush. then Ihere is no problem, you give the 
ambushing side one free hit all round and Iben lake it 
from there. 

Otherwise, you have to dci ide on lirst strike on either 
a team or individual basis. Factors affecting this might 
include a character's dexterity or a special item being 
used such as boofs of speed. Traditionally. ELVES have 
quicker reactions than HUMANS etc. and so are less 
likelv to he surprised. II should be perfectly possible rur 
two opponents to strike at exactly the same time and for 
the results of both their blows to be taken into account. 

GET IN FIRST 

The concept of first strike really is important, for 
example, in SSI's DUNGEONS AN I ) DRAGONS series, a 
magu user cannot cast a spell that particular round ii he 
has been hit so if you can guarantee to attack first and 
loss a lireball into the arena, then obviously ynu are at a 
huge advantage. 

If you have ever played CHESS, you will soon realise 
that il doesn't in. liter if you have some powerful pieces ir 
they are in no position to press home their altar k. The 
abilitv to manoeuvre in order to gain a tactical advantage 
adds i onsiderahlv 10 anv combat system. 

Again, consider ihe ihree most popular commercially 
available games. In BARD'S TALE, you cannot move at 
all. The party is limited lo advancing as a group. In 
ULTIMA, a separate combat screen is displayed and 

In DUNGEONS AND DRAGONS, each character has a 
movement allow. inre whk h is determined by the weight 
being carried and the chaiaelei 's strength. The player can 
move round the balllelield and attack as he sees fit. 

Obviously, this last system otters huge amounts of 
variety and scope for the player. A strong fighter can 
move over to protect an injured Iriend or a weak magic 

wall or tree to protect your back. You can also make 
intelligent decisions as to where to concentrate your 
attacks better (eg; attempt to reach the enemy spell 
casters as quickly as possible). 

BATTLE EQUIPMENT 

Once you have an opponent in front, the an lual prot ess 
of fighting one another can begin. There will be a 
percentage chance of successfully scoring a telling blow 
on your adversary. This will normally be calculated as a 
basic chance, modified by the armour your opponent is 
wearing (armour here is a general term; it is more than 
likely lo be a thick, leathery hide on a troll or the scaly 
skin of a dragon. I This chance to hit might be further 
modified In spei ial ilems or characteristics. For example, 
a magic sword should (unless it is cursed) give a better 
chance of hitting than a normal model (it will cause more 
damage too) Similarly, a very strong character might be 
able to exert a blow of such ferocity that it breaks 
through the enemy's shield or whatever. Remember 
though thai the opposite should apply for very weak 
characters. 

You do not have to be standing in front of an opponent 
in order to be able to hit him. Long weapons such as 
spears might enable you to attack over the head of a 



colleague. Then there are all the various missiles; arrows, 
crossbow bolts, boulders, slings, daggers, hand axes and 
so on. With these weapons, you will need to determine .1 
maximum range together and then work out if an 
opponent is in line of sight on the battlefield. 

Some weapons, eg flaming oil and magic spells such 
.is fireballs might affect an area rather than an individual. 
Remember that everybody within that area is 'attacked', 
even if it includes a member of your own party. 

DAMAGE POINTS 

A successful hit will result in your opponent suffering 
damage. This is invariably measured in hit points. When 
someone's hit points are reduced to zero, then that 
character is deemed lo have died. Damage is usually a 
random figure within a range specified for ear h weapon. 
Thus a long sword mighl cause 1-tO points of damage 
whereas a dagger might only cause 1-4. Again, these 
ligures might he modified In magical weapons so that a 
long sword would cause 2-11 damage points (1-10 

+1). 

Again, damage can be affected by strength. Some 
damage depends as well on the skill of the person 
inllii ling il. this u-uallv applies lo spells. A magu holt 
might cause 1-3 points of damage per level of spell 
easier. This means that a novice starting out on an 
adventure would only cause 1-3 points. By the time he 
was a twelfth level magician though, the same spell 
would cause 1 2-36 points of damage. 



MORE COMPLEX ROUTINES 

That is more or less the main part of a combat system 
explained. VVhal i- written above applies equally lo the 
monsters attacking your party The battle is divided up 

consisting of every person involved in the battle having 
one chance to do something. First strike is then 
determined all over again as the next round hegjrs ami 
so on until the battle i? won, hopefully by your side. 

There are a couple of odds and ends to be cleared up 
beii ire moving on. Should any person turn and run away 
whilst the battle is in progress, any opponent that he 
passes directly in front of gets the chance of a free sw ipe. 
Additionally, this extra hit is aimed at the hack. As well 
as being considerably easier to hit, all armour class 
bonuses due to shields and dexterity etc are no longer 
valid. 

INVISIBILITY 

Invisible creatures give themselves awav as soon as they 
attack. You mighl decide that they are still difficult to hit, 
but at least you know where they are. CLERICS can 
usually call on their various gods lo help Ihem if they are 
in combat against evil spiriis. usually tailed the undcvid; 
skeletons, vampires and so on. Allow one attempt per 
combat per cleric to see if you can dispel these evil 
spirits. Remember, a battle does not consist solely of 
moving and hitting. Characters might wish to do 
something else; shout a word of surrender, quaff a potion, 
change weapons, use a magical item and so on. 
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finally, aerial combat As it is aJmosI impossible to depict 
a .ID battle on a 2D monitor, my suggestion is. tnrgel it. 
Remember at all limes, you arc* the ultimate creator as tar 
as these games go. II something doesn't fit into your story, 
then leave it out and use the idea elsewhere. You do not 
have to explain your theories to anybody else or argue 
with someone who wants to use a PEGASUS instead of a 
horse. You are the boss. 



GAINING IDEAS 

If you are interested in looking into the ideas behind 
combat or any other system* more deeply, then I would 
strongly recommend that you take a look al the 
Dl. NCEt INMASTLK'S GUIDt AND PLAYER'S manual, 

■ |iii!ilis:v<-i :n I SK. Althi ;Ur\ reiei <\< lu-ivelv tr, 

the ADVANCED DUNGEONS AND DRAGONS 
SYSTEM, they are well thought out and go into much 
greatei detail than I can. You won't agree with everything 
that they include by a long stretch but you will get a lot 
of ideas. Remember though, you are trying to devise your 
own original system, not copy somebody else's. 

Once the battle is won, it is time to give out the 
rewards. Experience points and treasure are what every 
adventurer strives for and if there is one area likely to 
unbalance vour game quicker than anything else, it is the 



KEEPING INTEREST ALIVE 

To start with, you have got to keep the player interested. 
There is no point having a vicious and dangerous battle 
againsl B couple of minor demons ii the only reward is a 
i™ experience points and a couple of gold pieces each. 
The players are not going lo come back for more. But, 
equally importantly, do not fall into the temptation of 
giving too much away too quickly. It you acquire a +6 
sword of giant slaying alter your firsl encounter with a 
party of GOBLINS, what are you going to give them 
when they defeat the aforementioned giant? 



FEASIBILITY 

Consider too the nature of the treasure. It is alright for 
DRAGONS lo sit on I heir large horde of gold because 
lhal is what dragons do. But if a GOBLIN captain has a 
+ 1 suit of armour, the chances are that he is going to 
wear it, not hide it away in a locked chest A creature ol 
very low intelligence such as a giant worm that wanders 
around duogcun- sucking up debris is going to be full of 
precisely that, debris. I here might be the odd worthwhile 
article somewhere in the slime of its gizzard but then 
again, there mighl not be. 

If you decide that delealing a group of TROLLS is 
going lo produce treasure worth 500 gold pieces, it 
certainly won'l be in the form of a single piece of 
jewellery. Do you carry all your worldly goods around 
when you go out shopping? Of course you don't so why 
should you expect a raiding party of KOBOLD5 to do 



likew ise. Now, if you catch them in their lair, then that is 
a different matter. But now, the treasure is likely to be 
hidden, or trapped, or both. Intelligent monsters will 
know iv hat their stuif i- worth and make best inesible use 
of it. 



IN CONCLUSION 

The last thing I wish to say about combat is to consider 
its frequency. You will have various planned encounters 
inside your set scenarios; < astles. dungeons or whatever. 
Il should be possible to ensure that ihe player tackles the 
scenarios in the right order so thai the strength of the 
monsters will be about what you want it to be. Bui there 
are also random encounters as the party travels about 
and there is nothing worse than a group of ministers that 
is so strong that it wipes out your party at a stroke. 
Similarly, il" you have a strong parly, then repealed battles 
againsl monsters lhal you can kill without thinking, 
quickly lead- lo boredom. Ideally, a group of monsters 
should be about equal or up lo len pet cenl stronger lhan 
your parry so lhat there is a real sense of achievement 
when you defeat them. Look for variety. Always prefer a 
few interesting scenarios lo a lot of routine ones. If you 
have a sophisticated Combat system, ihen fine, make full 
use of il. It il is more simplistu . look Inwards other areas 
of the game to keep your players coming back. 
Next month I will look at that interesting aspect, MAGIC. 
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FURTHER ADVENTURES IN 

— *y 

We are nearing the end of this excellent series on programming in 'C by |OHN SIMPSON. This month we look at 
ARGUMENTS and STRUCTURES 



So far in ihis series we have covered a lot of ihe basic rules 
and procedures that go into making 'C Ihe excellent 
language thai i! is. These last two instalments should linish 
I iv giving vim enough know ledge In go out and write some 
n\ill\ ri iud software. 



COMMANDLINE ARGUMENTS 

It would lie useful 11 we were able to pass some parameter- 
to the program itself from the operating system. For 
instance it we had a program railed COPY, which copied 
one file into another file, or some other device, such as a 
printer, then we could enter a command line argument 

COPYFILE-1 FILE-2,orCOPY FILE-1 PRINTER 

This t'x.irllfik' illlMrati". a simple applil ,1111)11 nl ,1 In hlliqile 

whereby a much larger number of additional commands 
could be added to the operating -vs;em structure. 

Well C does provide a sophistical t'd method nl de.iling 
with such a situation by means of two arguments which 
can be passed to function main! I at commencement oi 



By convention the ri 


Ml .HJiUOltTlK 


are called 'ARGC, and 


'ARGV , Here ARGC 




which will contain the 




rl line argurr 


ents, and ARCV is a 


pointer to an array 


jf character 


strings which are the 


arguments in question 






Here are some exarr 


iples of values 


held by argc and argv: 


COMMAND 


LINE - "tes 


t prog 1 * 


argc 

argv|0| - 


3 




argvll] - 


prog 




argv|2] - 






COMMAND 


LINE - "copyfilel printer" 


argc 


3 




argvIO) - 


copy 




argvll 1 - 


file-1 




argv[2] - 


printer 





argv|0] is the name by which the program is invoked, an so 



argc is always at least 1 . In our examples argc was 3, so 
argvll I is the first real argument, and the last is argv[argc-l I 
On the examples argv!2l). Should argc equal 1, then there 
■ire no i ommand line argument- .iitnr ihe program name. 
Here is a small unburn in illu-iraie further 

/* Command lines •/ 
#include <sldio.h> 
main(argc,argv) 



printfCThe value held in argc is %d\n",argc); 
while* — argc>0] 
printfi , '%s7oc",*++argv,(argc>1 )<" 'An']; 



Ihe first line nr tin.- piugram -.impk prints ■ ml Ihe value held 
in argc. Note, too, the method of deflating an arr.iv whit li 
is not dimensioned " [I this means that the array is of 
undetermined length. 

The while loop is controlled by the statement: 
while! — argoO) 
This decrements argc, and as long as it is greater than zero 
it will execute the body of the loop. This means that when 
argc is zero, ihe name of the program il will terminate 
because there .ire no mule arguments to print. 

Let's break down the next line: 
prinh t C'%s%c",-++arEV,(argc>l)i":'WI; 
■++argv, - deliver the contents of Ihe address pointed to 
by argv+1 and increment argv to same. The reason for 
prefix increment is we are not interested in printing the 
program name. 

(argoHf 'An'); - This illustrates ih.- subtle use of the 
operators ( f: I, they replace the if.. .else. In other words:- if 
argc is greater than I then a space ' ' is printed, and if not 
[elsel then a newline 'V is printed. 

The effect is to pnnt out the arguments of the command 
line, with spates separating each argument and the whole 
ending wilh a new line. 



STRUCTURES 

A structure is a group of data types combined as a single 
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item. This allows the data to be grouped tor easier 
manipulation under ,> single name. 

Probably the most traditional example I could use is a 
payroll' record. We t an lit' together .1 set ol dlltihutes. slk Ii 
as: name, address, insurance number, salary, etc and lag 
this to an 'employee', Some of these allribuies c ould, in 
turn, be slructures Ihemselves, a name or an address lor 
example, consists of several components. 

Complicated data can be more efficiently o-f a nlzed t.« 
using a structure, particularly in large programs, because 
instead of using separate entities a group of related 
variables can be treated as a single unit 



BASICS of STRUCTURE 

Let's start by using an example. A dak' 1 miosis <>i multiple 
parts; day/mo nth/year - perhaps day of the year and name 
of the monlh. This will give us live variahles, and they can 
all be grouped into a single structure: 

5lruct dale { 

inl month; 

Int year_day; 
charmanth_name[4i; 



rhe declaration 111 .1 stm.ii ture uses the keyword, struct. An 
optional name, or tag as it is somelimes called, may ml low. 

within this example where I used lire 1, 11; uaiin.', date. 
The variahles mentioned in the structure are usually c ailed 
strut tun- members. 

The righl brac t' which terminated the list of the members 
of the structure may be iollowed bv ,i list of variables: 

struct I ) > A, /; 

is the same as: 
intx,yA- 

in the sense that each statement declares K,y,7 to be 
variables of the named lype and will allocate storage spare 

for them, 

A structure declaration which is not followed by a list of 
variable^ due- m 'I .3 ' !■ n/are storage sp.n e, n ■ l 1 1 v-v ; 1 1 des< 1 i i n - 
the shape, or template, of ihe structure which can ihen be 
filled later. 

We could, after rhe terminating righl brace, and in front of 
the semicolon, initialise the sirui lure by tleiinmg a variable 
here, such as c which is a structure of type date. By 
omitting the variable at this point ihen we can deiine it later 

with a line such as: 
struct dale c; 

We could also, ii we wished, declare other variables 101 
example: 

struct date c,d,e; 
which means thai i rl.and e , ire all variables oilhe strtu lure 
type, dale. 

struct date dee; 
will define ,i variable [lee which is ,1 structure of l.vpe. -date. 



following iis definition with .1 lisi 01 initialisers: 
struct date person = 1 11,12,19.18, "Dec" ); 

When we wish to refer to a member of a particular 
structure we use a construction of the expression in the 

STRUCTURE- NAME. MEMBER 

Here Ihe structure member operalor "_" will conned the 
structure name and Ihe member name. To set leap_year 
from structure dee of the type date, a line of code could be 
thus: 

leap, year = dee.year %4 == 0 
&& dee.year %100!=0 
I I dee.year %400 mm 0; 

or to check the month name: 

if ( strcmp ( dee.year day, "Dec" I == 0 ) ... 

We can also nest structures, and the payroll example we 
looked ai earlier might actually look like this: 

slrucl employee | 
charname(name_siiel; 
charaddressladdress.sizel; 
char post_cude[8l; 
long ni_n umber; 
double salary; 
struct date birth dale; 
struct date hiredate; 



In our employee structure we have two dates. If we 
declare: 

struct employee emp; 

emp . bi rth date.monlh 

will refer tu the nn jnlli of birth, as: 
emp.hire_date.year 

will refer id ihe year ihe employee was hired. Nine ih.it the 
slructure member "." associate' left lo right 

Older versions of C did not allow for ihe translei ol data 
from one structure to another. However now if it was 
necessary lo transier data between two variables of Ihe 
same struc lure lype s.iv ,1 and b, ihen Ihe Iransier is sirnplv 
b=a: We can also pass structure names to functions: 
record (dale) 



FUNCTIONS AND STRUCTURES 

separately, or pass a pointer to the whole ihing. The lirsl 
alternative can lie shown in ihe following example: 

Firsl we need to demonsirale a small function which 
will sel the day of the year from the month and the day. 
This example presumes the lables required have been 
declared and initialised elsewhere. 
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da y_oi_yea r( year,mont h , day! 

intyear, month, day; 

I 

inl i, leap; 

leap = year %4 =0 
&& year%100 !=0 
II year%400 = 0; 

for (i=1 ; i<month; | 
dav-= [lay_lal)[l('ap|[i|; 

I 

retymlday); 



Now we can pass individual members: 

dee.yeardate = 
day_of_yea r(dee .yea r,dee.month,dee.day>; 

and the other alternative to pass a pointer, using our sub- 
structure hiredale above, and rewritten day_of_year, we can 

hire, date.yearday = day_of_year(&hLre_date|; 

The function day_of_year now requires modification 
because its argument is now I pointer from hire date rather 
than .1 lisl in variables ,is was lhe nrij;in,il I unction earlier. 

/* set day ol year irom n ninth and day */ 

day_of_yeartptrdate) 

struct date'ptrdate 

inl i,day,leap; 

day = ptrdate->day; 

leap = ptrdate->year%4 ==0&& 

ptrdate->year%100 != 0 II 

ptrdate->year%400 = 0; 
forti=l; kptrdate-smonth; I 
day += dayjablleapl [il; 

I 

retum(day); 



Let us look at Ihis in detail. The declaration 
struct dale ■pirdatc; 

tells us that we have a structure type named date, and that a 
pointer " "ptrdate " points to it. The operator " -> " refers to 
a particular member of the structure. Therefore ptrdale- 
>year is pointing to the year variable nl lhe ■.Irui lure dale. 
This could also have been written as: ("ptrdatet.year 



ARRAYS OF STRUCTURES 

It is also valid to have arrays of slructures, which are 
extremely useful for handling blocks of related data. 
Let's examine a small program: 

struct records! 
char name [20]; 

char month [3!; 



i; 

struct record lists|l=] 

"lenni Phillips".6,"|ulM970, 
"Malcolm Mclean",23,"Dec",l 956, 
"John OldbuddyM1,"Dec",1B2r. 
"Mary Lamb",31 ,"Feb",1872, 
"lack Homer"l 2,"Mar",1 761 
); 



c=x=1; 
for(;;)( 

printff "Which record do you wish to view'W): 

printf i "(Type Q to quit 1 " 1; 

x=getchar(l; 

if <x = 'Q'> break; 

x=x-'0'; 

lfbo=5)( 

printfC*'** ERROR. VALUE INCORRECTXn"); 

) 

printfl"%s\n",listslxl.name); 
pri ntft "%d \ n * , I i sts [ x | .day! ; 
pririH'(' , "bs\n"..liits>|.month); 

pri ntf [ "%ri \ n " , I i sts [ x | .yea rl ; 



As can be seen, we have created a character array to 
contain the names of the persons to be held in the record, 
as well as their date of birth. We have declared an array of 

struct record lists[] 

We then have lhe lists of names, day, month, year. The 
order ol lhe dal.i rli ■iiirin- is important, it must match lhe 
structure member that il < nrri'sponds wilh. The number of 
array elements is aulomalii ,i<1v < ,ili ulalril from this list. 

The function main!) allows the user to access the array 
and prim the relevant dala i omaineri onlo the screen. The 
melhod of accessing each member of lhe list is shown 
within the prinrfO output statements. Namely: 

slructu re-name[element n umber] .structu re-membe r; 
It is also possible, and practical, to "nest" structures, or 
even arrays of structures, For example: 

struct addressl 
char street [20]; 
char town [20]; 
char telephoned; 

I; 

struct employee I 
char name|2Q|; 
charjob|20J; 
chardob]a|; 

); 

struct general I 

struct member now; 
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struct address here: 
int workno; 
, int salary; 
I 

detalls[3] = | 

"M. Thatch "."Janitor", "Oh/ 1 0/23". "1 0 Down 
St","London".007.52000, 

"H. Husbnd","Sampler","07/08/21 ","10 Down 
StVLondon",008,28000, 

"A. V\fafker","Nursc","26('1(V68","10 New 
Street" ," Bedfo rd ", 009 ,8500 . 

I; 

•/ Rest of Program.... •/ 

Accessing the information contained in the records would 
be similar to that outlined earlier demonstrating arrays of 
structures. You musl consider the nature of "structured" 
structures. Il you consider the slruc tore array as a series ol 
hose-, i pigeon-holes), then you must, logically, go to the 
correct box, or array element, where inside is contained the 

structure detail as well as two other boxes, namely, 
structure address, and structure employee. These two 
further boxes can then be opened to access the data which 
they will contain. 

As you can see, structures are a most powerful 
programming tool which C capitalize; upon. Memory 

dependent, a vast network of interlinked and nested arrays 
and structures can be formed to give fast and accurate data 
retrieval. 



UNIONS 

Objects of different types and sizes may be held, at 
different limes, within a variable called a UNION. These 
provide us with a way in which we are able to manipulate 
different kinds of data within a single storage area. 

Suppose that some constants may be INT'S, FLOAT'S or 
even character pointers. The value of a particular constanl 
must be stored within a variable of the correct type, yet it is 
more convenient lor the maiui;emi'nt of tables il the value 
occupies the same amount of storage and in the same place 
regardless of its type. Here lies the purpose of the UNION. 
It will provide a single variable which is able to hold any 
one ol several types. 1 he syntax is based ..'pi in structures: 

union value! 

float floval; 
char "ptrval; 

In this example we have a variable, UNIONVAL, which 
will hold the largest of the three types. Anyone of these 
types can be assigned lo UNIONVAL and can then be used 
within expressions (that is, so long as this is consistent - 
namely that the type retrieved is the type most recently 



The syntax for accessing the members of the union is the 
same as for structures, namely: 

u n i on-po i n I er- >u n i on- mem ber 

Let us examine an illustration. We have a variable 
UNIONTYPE which we are going to use to keep track of 
the current type we have stored in UNIONVAL lit is up to 
the programmer to keep track of the current type in the 



if luniontype == int) 

prtntf("%d\n", unionval.intvall; 
else if luniontype == float) 

pritltfC%f\n", unionval .floval); 
else if luniontype == string) 

printf("%s\n".unionval.ptrvall; 

printfl"— BAD TYPE %d IN UNIONVALW, 

Unions are allowed within structures and arrays as well as 
vice versa, and the notation is identical 10 that of nested 
structures. 



int dob; 
intuniontype; 

float floval; 
char *ptrval; 

f symbnltablNUMSYM]; 

hen- Ihe variable IMVAI is referred to by: 

symboltab(i|. unionval. intval 
and the first character of the string PTRVAL would be: 

*symboltab|i|. union val.ptrval 



TO CONCLUDE 

New issue we shall be examining INPUT and OUTPUT. 
These facilities are not part of ihe C language, and I have 
not emphasized them in my presentation of C thus far. 
However, real programs do interact with their environment 
in more complicated ways than shown so far, therefore, 
next issue we shall be looking at the "standard I/O library", 
a set of functions designed to provide a standard 
input/output system for C programs. 
Until then, bye... 
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HELP LINE 

JASON FINCH begins his second series of hints and tips for all those 
Adventure buffs 




Hello, good evening, and welcome lo .mother edition 
of Advenlure Helpline. We are now in stage two of the 
proceedings, having finished dealing with TONV 
ROME'S epic adventure KRON last month. This month 
marks the dawn of a new quest - the quest to 
successfully inform you of how to complete another 
excellent adventure published by CDU in |une of last 
year. The adventure this lime round, then, is THE 
ASTRODUS AFFAIR written by MARK TURNER. Vou will 
have had plenty of time to play about with it and a few 
of you may have given up if you couldn't solve the 
problems. For those people I shall, hopefully, inject new 
life into (h.- adventure. For others of you who are still 
trying to find the missing link in your adventuring, I 
shall give what advice I can although I won't full v reveal 
the step-by-step guide to completing The ASTRODUS 
AFFAIR for a couple of months yet. 



LET US BEGIN 

I approached KRON by first giving a general guide and 
then a much more detailed one. This lime around I shall 
firstly sel out the room descriptions and give each one a 
number that I shall then refer to for the rest of the time 
that this adventure is covered. There are twenty-lour 
locations altogether in the adventure and I shall cover 
fifteen this month, and then the remaining ones together 
with a bit of vocabulary nest month. In the first two 
artif les there won't realK lie ,1 lot of irilormjlion lo help 
you solve the thing - it will just lay down Ihe fouinl.il ion- 
and inform you of the e\ils that are available to you. 



Those given in brackets are only available when certain 
' nntlilkms ..-v sfili^ fieri - L ji ii ,i, e.helher or nol you h.iu- 
a key to a door, whilst all the other exits are always 
available, 'ton may find that ye! more are available bul 
they will be discussed at a later date. So without further 
fuss, lei us gel ' 'ii with the uroi eedings... 




1 

You're in a damaged, dank room, with most of the walls, 
and Ihe exit south, smeared with blackness. A 
dishevelled generator sits in the corner. 
EXIT: SOUTH 2 



2 

This is the far end of a grey corridor leading off to the 
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south. A door leads norlh and a murky stairwell 
downwards. 

EXITS: NORTH 1, SOUTH 3, DOWN 17 (next month!) 



3 

I h.' i nrridor continues along here from north to south, 
its metallic floor inclining. 
EXITS: NORTH 2, (SOUTH 4) 



4 

This is the far end of the grey corridor. A large door 
leads east, a room lies to the south, and the corridor 
continues north. The door is open/closed. 
EXITS: NORTH 3, SOUTH 10, (EAST 51 



5 

You're standing on a tiny platform within the 
slabalisation chamber, projecting from the wall over a 
large drop to the floor below. The cylindrical metallic 
chamber has only two exits; the one currently to your 
west, and another a I floor level. 
EXITS: WEST 4, (DOWN 6) 



6 

You're at the floor of the siahalisation chamber. The 
floor itself consists of alternating concentric circles of 
gold and silver, with a small silver centre. A closed door 
to the west has a badly damaged alpha -numeric keypad 
beside it. 
EXIT: (UP 5) 



7 

You're al the crew's mess. Various tables, stools and 
foods are strewn about, whilst in one corner a body 
quietly decomposes. The only exit is to the south. 
EXIT: SOUTH 11 



8 

This is the corner of a lengthy corridor leading from 
south to east. Although it seems safe, you have a strange 

EXITsf SOUTH 12, CRAWL 9 



9 

This ll the Idle Captain Contra'* luxurious quarters. 
Chairs, desks. f,l,ng rabinels. eli line the walls, whilst .i 
plush tarpet (overs the floor A seiuiity beam B udids 
the only door. west. 
FXITSCKAWI 8, (ENttR 1 11 



10 

This is the engine room of the Astrodus. Although 
simplistic, the drive itself is extremely powerful. A 
passage leads north. 
EXIT: NORTH 4 



11 

This is the crew's area, with numerous doors leading to 
the tiny, functional rooms, all of which have been 
ruthlessly pillaged. EXITS lead norlh and east. 
EXITS: NORTH 7, EAST 12 



12 

You're at a spacioos lounge. Extremely comfortable 
glomuchairs fill the room, and doors lead off to the 
north, west and south. A small stiver disc is set into the 

EXITS: NORTH 8, SOUTH 16, WEST 11 



13 

Although dark and gloomy, you can just make out the 
features of this carefully hidden room. The hole is the 
sole exit. 
EXIT: OUT 9 



14 

(Start) 

You're at the Bridge of the Astrodus, or what remains of 
it. Debris and ruined machinery betray an ugly battle. 
Captain Gontra being one of the many casualties. Doors 
lead south and east. A drawer is set into one console. 
EXITS: SOUTH 18, (EAST 15) 



15 

You're in a plain, compact corridor leading directly west 
to east. A small silver disc is set into the floor. 
EXITS: EAST 16, WEST 14 



Well that, I'm afraid, wraps up this 
month's instalment. As I have already 
said, next month we will look at the 
remaining locations in this same brief 
format together with a bit of vocabulary. 
After that I shall start to provide you 
with some information that should help 
you to complete this excellent 
adventure. See you all again next month. 
Have a happy holiday! 
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(ClBM/tPC-UMGt 

At long last, a bit of kit to enable you to hook up your C64 peripherals (o PC hardware 
BONES 



Over (he last year or so, there has been a subslanlial 
increase in the purchase of IBM and Compatible PCs - 
most especially with the advent of the cheaper Amstrads, 
Commodores, as well as ihe many 'unheard of before' 
makes, etc. This is truly great tor all of us enthusiasts and 

problems. For example, how to transfer all the 
accumulated riata/iiles/programs/etc from the old 
faithfulls - C64/128, Plus/4, and VIC-20 - over to the 
newly purchased PC. Not only that, but how many of us 
have now j;ol CBM peripherals, such as printers and disk 
drive; which function mainly as dust gatherers! Or, lo 
put things another way, let us say that you, our faithful 
reader of CDU, ate seriously considering j new addilkm 
to your equipment - namely a land didn't you guess the 
nexl word?) PC. Well, no longer do you have to worry 
about buying a new printer, whilsl trying lo sell your old 
CBM one... No longer do you need to worry about your 
disk collection which is all in CBM Format... All this has 
now been taken care of in one fair swoop! Yes, your 
Commodore printer will be easik re jdaplyr! lo use willi 
ihe PC land si i 1 1, of < oursu. with your CBM computer). 



DONT JUST BIN THINGS 

All those text files, and data files you may have, are now 
a problem no longer - easily transferable onto your new 
and ultra-expensive IBM (I?). 

"Well", you might be asking,"how come! What do I 
need? Where can I get one?" And, most importantly, 
"how much do I need to fork out?" 

First of all, what you need is called a CBMPC-LINK, 
and from where, or rather whom, you can obtain such a 
prize is: 

YORK ELECTRONIC RESEARCH 

THE PADDOCKS 

JOCKEY LANE 

HUNTINGTON 

YORK 

Y03 9NE 

Telephone: York 10904) 610722 

And the PRICE? A nicely affordable £34.50 which 
includes VAT and postage. 

Judging from the address or York Hertmnic Research 
you might think this is a bit of a gamble - let me hastily 



assure you that one could not get any further from the 
truth! I! 



WHO ARE YER 

Who are YER lyou can easily work out the abbrevsj? 
Maybe many of you out there in CDULand will 
remember them. From 1986 up until 1989 they 
marketed their own Commodore 64 products, which 
included programming tools. Viewdata software, as well 
as their own RS232 interface. This new product from 
YER may seem unusual and interesting, but given their 
previous track record with C64 involvement ii does 
logically follow on from their development efforts - 
especially considering their main work is PC 
development. 



MONEY WELL SPENT 

So, what will you get for your hard earned thirty-four and 
a half quid? Well, apart from the result of years of 
development skills, you will receive a CBM-PC cable 
which consists of a 6-pin DIN plug, suitable for CBM 
devices, and a 25-way D connector suitable for 
connecting to the PC, and each joined together with 
about six feet of multicore. With this comes the driver 
software on disk - when you order you will need to tell 
the guv; and gals at YKK whether you want a 5.25", or a 

3.5" disk. 

Care needs to be taken when connecting the cable 
between the PC and the peripheral. You must be sure to 
Identify the correct port, most PCs have at least one 
parallel and one serial interface - this is not CBM serial, 
but RS232, You must identify the parallel port. 
However, it must be said, it is tricky to go wrong because 
the serial port is male orientated, and the 25-way D 
connector on your cable is also male orientated. 

The driver software will allow CBM printers to be 
accessed as standard PC devices, like LPT1 and PRN. All 
DOS and BIOS printer facilities are fully supported, with 
the full ASCII character set being available on all printers, 
and Epson graphic emulation'for some CBM dot matrix 
printers. 

The file transier utility will read data directly from off 
CBM disk drives. Files can be selected lor viewing and 
transfer from the disk's directory which is listed in a 
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GETTING UNDER WAY 

When you insert your CBMPC disk in drive <A> and 
enler, at the DOS prompt, SETUP, the installation utility 
will run. This will tell you how many parallel ports you 
have, and will display the main menu. Here you cap test 
the cable which comes with the package, let the printer 
and disk drive, deal with the first lime installation, and 
set up - or remove the printer driver. 

When you select FIRST-TIME INSTALLATION from the 
menu options you are asked for a target drive and a 
subdirectory. This is where CBMPC will be installed on 
your hard disk. 

1541 disk drives wi 

As I said earlier, the printer drivers support the full ASCII disk formate, whit h 



!"#$%&'()-+,-./0123456789:;<=>? 
@ABCDEFGHIJKLMNOPQRSTUVWXYZf 1 
'abedefghi j klmnopq rstuvwxyz 
Iplus the UK currency symbol: I ) 

The textmode of the basic CBM printers stops at that. 
However, other printers do have additional facilities sui h 
as bold, underlining, and graphics: 



a directory listing in the familiar CBM format, with file 
size in blocks, and PRG/SEQ extensions. The top line of 
the screen shows the disk name and ID, whilst along the 
bottom line is a list of 'function key' options - which does 
include my favourite <HELP>! 

Vou are able to tag highlighted files - or untag them if 
necessary, ready lor batch transfer. As you tag them, a 
display new to the file will state -pending, and after a 
successful transfer this will . lunge lo the Umiliar CBM - 
"00,OK.00,(X)"=. 

There are also many advanced features incorporated, 
such as changing file types, performing PET ASCII to real 
ASCII, exact copying of binary which can be displayed in 
ln-x dump lorm.it. the riclukfnising of PRC files into text 
files suitable for PC BASICS which can then be loaded 
into GW-BASIC and modified to run on the PC, there is 
IT screen codes to ASCII. CBM 
Iso read old PET 2040/3040/4040 
ians PET wordcraft word processor 
files can easily be converted. 
You are also able to copy the 
currently highlighted file into a 
temporary buffer from where it 
can then be displayed or 
and finally you ai 

ae admitted, files 
from the PC to a 
CBM disk drive. 




The industry standard 
dot matrix graphic 
code defined 
by Epson 



the CBM printers, 
MPS 801/803 and VIC 
1525, but the VER Epson 
will translate Epson codes into 
CBM graphics. Illustration. 1 demonstrates 
mple output of Epson graphics. This was 
generated using Xerox Ventura Publisher, and printed on 
rsingMPSEPSON program. 



a Commodore MPS B 



CBM-2-PC FILE TRANSFER 
PROGRAM 



Once you've got this program running, the si 



CBMPC-LINK REFERENCE 
MANUAL 



With the cable and the software c 
reterence manual. Fifteen A4 pages complete with all the 
instructions needed, as well as information, advice and 
examples which cover every aspect of this unique, 
unusual, interesting, anil desirable pai kage - definitely a 
must for those people with CBM and PC equipment at 
their disposal. 

I could have spent another dt 
celebrating this neat utility that will ■ 
bonus for many people, but the edito 
said, "hold on there bald eagle, there ai 
go in the magazine you know, Rave!" 

"All right then." I softly acquiescent. "However, I must 
nnallv say, congratulations to YER for introducing the 



ten or so pages 
rely prove to be a 
in all his wisdom, 
e other things to 



CBMPC-LINK." 
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PROBLEM 

SOLVING 

We have had in Ihe past various articles on using your mind. This is a short article by STEVEN BURGESS on the 
benefits of forethought and structure, with regards to programming. 



If you have just had a superb idea for a computet 
program and have been silling ■.lacing 111, ink laced at a 
blank m rnen then switch oft the computer .Hid continue 
reading. 

FIRST STEPS 

The very first step in solving .1 problem is ,n n.ijl \ 
a problem to solve. Have you had an idea for a superb 
program' ll not then go away and do anything eycepl 
rack your brains to think nl ,1 superb idea, (he one suit 1 
way of i Icanng voui mind at anything in Ihe nature of a 
superb program idea is lo actually try to think of one. 
Have a game of ( hess. have ,i sleep, a bath, watch some 
T.V. play some computer games, but don't try to think of 
an idea for a program. 

Another important factor is your ability to solve Ihe 
problem. Thinking out the problem will make the solving 
of it easier but you must be able to solve even the easiest 
of problems. If yau are unable to program then this 
article is riot. I'm afraid, for you. 

So, once you have discovered whal your problem is 
then you have reat heel the in id point of solving it. 

But you must nol think ot solving ihe program in terms 
of command* and routines. Firs! of all you must discover 
if the problem you wish to solve is feasible. 

FEASIBILITY 

feasibility simply means: can the language you will be 
using undertake your program eitii ienlly^ Is the program 
you wish to write worth wrilirm in the language vou 

have? 

II lor example, you had a sudden O'amwave hwMfal 

wordprixewH. but you only knew HASH then would 
be worth doing it? Ever n you lompded die program 
using your 'up to 40 times foster' compiler would the 
program In- ^uttn lenlly bM enough? 

This particJar piob<em is ral^e - M-d to gauge ,ir.d 
wiiuld probably imotwe the jsc ot uimpiler li-sts ■ small 
programs of your own creation which perform scaled 
down versions of functions which you wish to include. 
Screen updating is important with a word processor, so 
you could write a small program to dump a section of 



memory, which i 


:ould be the text, to the screen. If this 


lakes ages wher 


compiled then a wordprocessor is a 


definite no-no. 




Another fhing 


to consider is the need for graphics. A 


word- processor v 


fould nol require them. A DTI 1 package. 


on the olher ban 


d, would. Using unexlended M BASIC 


to write a DTP | 


lackage would require a great deal of 


staying power 


and patience on the parts of both 


programmer and 




So, to execute 


a lea-ability study you musl look at your 


problem anil v.h.il lealure- ll will nerd lo he Hit i cssiul. 




ook at your computer and see if it is 


capable of carr 


ying out or providing these features 


speedily and, m 


ore importantly, without sending you 


insane in Ihe pn 


icess. Then you must look at yourself. 


Have you got tht 


■ mental stamina to finish what you will 


start? Is your m 


ind logical enough to figure out any 


equations or pr 


igramming constructions which will 


make the prograr 


n run more smoothly? If the answer the 



this last question is no then, although vou may finish the 
program, it will probably end up inordinately large and 
• omplii died. Nol only ivill n he impossible to read by 
anybody else, bul you will probably find thai you can't 
read it either and this is a tremendous problem if any 
small error shows its head. 

So, then, the personal requisites for successfully and 
efln iently solving vuur problem, apart from an ability lo 
program, are 11 A logical mind, 2) Patience, :!} Able lo 
sec dead ends and go onto another track. 41 Slaying 

Unfortunately not all ol us have these qualities in great 
abundance. However, with a bit of work and a wish lo 
improve, we can adopt ihem and make good use of 
Ihem. So when you get an urge lo give vour keyboard a 
battering, ihink again and make a few notes. When you 
are tearing (Mil your hair hei ause of an untraceable error, 
save Ihe program and have a rest and then go through il 
again wild ..; nesh eve. When you furl youi-.ili .:■ la- 
bored because you are writing a panii ularly long bit ol 
i ode whit h isn't going lo do a great deal. Ihink of whal 
the program will be like when il is finished, watch some 
l.v or read ,3 hook antl then altar, k the piogram again. 
Basically it's all a mailer ol nol pushing your-cll loo 

< oncentialion plummets to Ihe base line. 
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FEATURE BOXES 

Once you have thought of the program as a whole, you 
must think about Ihe individual bils and bobs th.nl make 
up Ihe program. 

Write a list of Ihe features you will require. Il need not 
be ordered into order of execution, you may always thinl 
ol something essential later on - just add it to the list. 

Don't think aboul how- you arc going in actually c ode 
these separate elements of Ihe program, lust writedown a 
word, an idemilier, and \mn fed onto the 



which you think 



ilowihjri It is just d diagi 
showinn Ihuwdcr itiw-,,- fe 

It is a gotui idea lo separate m 
b0W9 feature bom. 

i' vd, i remember som thing 

compiling v<iuf ipjiure hen 
tringrjm then just sti. k it in in 
Ihe a ppropriate iilace H you 
have a mvnu which, say. eight 
other features are accessed 

t'.n ng 10 :he ropet live txwrv 

Always feme 
diagra-n IS show, 

urogram And H s a good idea hi kit-o 
Ih.s in mind. Start a? the top of a large 
s'lfel oi paper ana worn vour way down 
Features from Ihe same menu should " 
plain. 

SUB-FEATURE BOXING 

Once you have reached this slage you can begin to SUFJ- 
FFATURE FiOX. You musl think about ea, h of the nature 
bones you have created and try lo split them down 
further. Vou need not actually wdte this down - just think 
aboul il, although it Is a good idea to make rough notes, happy. ' 

Then you can see if there are any pads of Ihe feature 
that, when coded, could be used In other leatures. Such 
as printing text in the middle of the screen. If this is used 
in several leatures then il is a good idea to set this up as a 
sub-subroutine. Or if there is a lot 01 disk access in the 
program then you could have a sub-subroutine whiih 




gels the lilename, or reads a specified block into the 
huher or whatever. 

Then you can draw another feature bos diagram. This 
'■ne with Ihe sub- sub routines not connected to the main 
i onsirunion. Draw the l»ne> like lielore and, whenever 
you came across a feature bos which makes use of one 
or other oi Ihe sub-subroutines, ihen write the name of 
that sub-subroutine in the box with the feature name, 
preferably in another colour. 

Once you have this fully done, it will occupy a lot of 
paper, you can, at last, get down to the programme 01 
your program, Vou can program any part 
of the program in any order, and it is 
often better to do it backwards as 



differ 



this 

perspective on the subjec 

DEBUGGING 

Having written your program 
and tested il and found errors 
in it then it is a good idea lo 
debug it. Good, because if you 
don 'I then you 'll never be able lo 
Jse your program ever again. 

Debugging is made particularly 
er when you have programmed 
■tylc mvnlioned above. You simply 
to take listings of Ihe routine 
ported then 



ed by tl 
>w the code throi 
'our head, what 



■ ub-subro 



and Iher 



STRUCTURED 
PROGRAMMING 



f always tainted .n the 
words STRUf IUKED CKUCKAM 
WINL and found ihe thought of act_d'ly doing 
it daunting, then don't, following the method ot 
preparation vet out above, strut lure, in your final 
program, is practically automatic. Vou have split the 
program into simple pads and lhal, I'm afraid, is as far as 
structure exiends on the 64. 

One point is you musl never jump out of a routine. 
Always leave il in the correct fashion (RTS or RETURN] 
this keeps the stack in good order and makes everyone 



SO GET ON WITH IT! 

raid lhal there is little more ' ™ w „„ ,l 
■ould mil involve writing y 
iimply, get on with it. 



>n this subject 
11 for you. So, 
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MULTITASKING^ 

MODULES, PROG RAMS and TASKS 
DAVID KELSEY 



We provide a breakdown of all the modules necessary to 
implement our multitasking concept 

Last month we gave you rhe background needed for 
implementing MULTITASKING on the C12G. We also 
pruwdrd all ihe "ASM" modules needed to RUN such a 
system. On (his months disk is the program needed to 
"DISPLAY" these "ASM" files so (hat you can see what is 
going on. Insert the disk into the drive and type 
lit. N ni.pl.iy.h.iV. iln- will .<.i:l mi 'mi Di-pi.n ■ -I n " 
is not loaded. You can then view or print out each of the 
files as necessary. Please note., if VIEWING the riles, you 

can only do this in 80 column mode, the PRINT mode 
allows for 40 or 80 columns. The "UP KEY" moves up 
through the code. The "DOWN KEY" moves down 
through the code. The "LEFT ARROW" exits the current 
file and the "P" kev will prim the file. iS key to stop). 

STOR.ASM 

The module named "STOR.ASM" is the first of the 
modules we talked about. Refer to last months tent to 
refresh your memory. 

FINAL NOTES ON LAST MONTHS 
TEXT 

This implementation is a simple method, however very 
simple there are some problems that can occur with the 
implementation. 

Al What happens when storage is freed and there is no 
free space left in the table even after cleanup '. 

Ell Memory fragmentation. Suppose that the only free 
storage is 

$5000-S5TOO and S8000-$8200. Now we want to use 
some storage of length 

JOJSil. Even though there is the storage, because it isn't 
continuous lie rragmenterli the storage isn '1 available. 

A SOLUTION TO (A) COULD BE AS 
FOLLOWS: 



Instead of defining a stalk table, every time a new entry 
is to be placed in the [able, lind some -lorage and build 
the entry. Then using links you could chain the entry 
onto the other entries. A search can be done of this 
chained table in the Usual manner. This would be the first 
modi lie alum to the system, but it is a re- write of the 
entire table logic and the logic would be compeared. 
The cleanup code In the above module is a simple 
attempt to try to deal with this problem. 

around this. Blocks of storage could be moved to try to 

concatenate these blocks of storage. However lo do this 

would require the moving of lam.e blot U ni memory ami 
if any of this is code, ihen it would have to be relocated 
lie all absolute addresses would have to be converted). 
This could take quite some time fo do and the delay 
would be until cd. Another solution is to 'page out' the 

PAGING OUT 

This is a complicated idea and is based on the fact that 
whenever a program is running, only one instruction is 
ever being executed and only one memory location, 
apart from the instruction, is ever needed. The rest of 
memory is reduncienl. Su whole blocks of memory i ould 
be placed on disk until required. The code could then be 
loaded in when required anywhere and control could be 
transfered. This could introduce programs which were 
rrai;rnciiU'(l all over memory, but could still run. This 
concept is very complii ated lo implement and won't be 
discussed any further. 

PROGRAM TABLE 

The other lahle that the system maintains is Ihe program 
table. For any program that is loaded and run, certain 
information is kept. Some of it is for the use by the 
operating system and some is helpiul for di-play so that a 
person can interrogate the operating system to find out 
irirormaliori abnui ihe programs running. 

INTERRUPT INFORMATION 

When a program is mleriupled liv the i iper.it in;; syslcm lo 
run another program, all the information that the 
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processor uses to run a program has to be sj™ I. When it 
is lime lo return tu thai program, this saved information 
can be brought back and the program continues as 
though nothing has happened. 



tollows:- 



rcuuireri to be saved fa 



A - Accumulator 
X - Index register X 
V - Index register Y 
SR - Status register 

As this is put onto the stack, all that has to be done 
save stack information is to move the stack and place tt 
STACK POINTER in the program table. 



s descrihed 
ero are used. So for 



in this series, the special abilities oi 
the location of the stack and page 



The final information stored in the table is the progra 
name and where it is stored in memory (the start and er 
address). When a program is removed you need to kno 
what areas of memory are freed up. 
So the final layout uf the table is below. 



EQUATE 

Thi* module defines the page zero layout. It is best to 
define the all page zero definitions at the start of the 
assembler code. This is because the assembler, when it 
comes to a label, will .iiitumatit allv allocate - memory 
locations it il isn't defined, ilhis is a problem il you define 
it later to be a page 0 location). Commonly used values 
are also defined as equates and special memory locations 
are also defined here. Check module named "EQUATE 
VI. 1 ASM" 



These routines are called by many other modules and so 

connections between the routines. 

READNAME 

This routine is used by all the command processing 
modules encountered Liter. Il will ml the |irii|>rjui name 
entered on the command line off and store it in a 
memory block. 

CONVRAM 

This routine converts the BANK value which I have 
defined in the program table lo a useable configuration 



FLAG PRP 



ZERO ONE 



PRIORITY STACK 



NUMBER OF BYTES 



IThere is an extra field in the table called PRIORITY. Il 
isn't used at present but is explained in the expansion 



The individual routines that are used on the table 
SETTAB - initialises the program table 
LOCNAME - locates the table entry which I 
program name specified. 
LOCFREE - locale a free entry in the table. 



INIT 

This rc 



stint; system. I 



s up the 2 tables 



It should be noted that this 

centrally. Other routines actually modify this table. Tht 
jusl provide some basic functions on the table. Check thi 
module named TAB. ASM at this point. 



used by the 

ooes otner initialisation procedures 
:ribed later. It sets up the memory 
l that is required as well and also displays a 
say that the system is ready. The memory 
configuration < (insists of RAM. I/O * common storage. The 
maintained very memory map that is setup during INIT is as follows :- 



»nf, !; ur. 



FINAL NOTES ON THE ABOVE. 

of the number of programs that can be run! The numl 
can be increased by increasing the size of the progr 
table definitions in (he assembler rode. A way to mo 



desi ribed lor the slor,ii;e Liblp previously. 

OTHER MODULES 

Before going into the 2 main sections of this operating 
system I want to describe some of the other moduli's tli.it 
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With the lower 4k looking like t- 

SOOOO - SOOFf Operating System page 0 
$0100 - $01 FF Operating System page 1 
S0200 - S02A1 Keyboard buffer 
$02A2 - S02FF LDAFAR elc routines 
$0300 - $0313 Unused 
$0314 - $0311 IRQ, NMI and It KK vectors 
$031 A - $0333 Load/save/serial vectors 
$0334 -$03FF Unused 
$0400 - S07FF Screen 
S0800 - S0FFF Unused 

(the unused areas can be used tor Operating system 
routines which can be called by applications. See 
expansion section laterl. Check module named 
"IN IT. ASM". 



MESS 

This is a centralised message routine ihal makes it easy to 
add a new message to lie- i lisplaved. To ,i(kl a message, 
enter the message and define a label to it. Then put the 
label in the label list at the top of the messages. Look at 
"MESS. ASM". 



SCREEN 

This routine provides a very simple screen driver (or the 
operating system. As this operating system is to provide 
all control over the I/O. The operating system renin's 
control over .i m reen lu displa\ messages and allow 

deli ned a; 'oration i(MIHl and works hy having a * ursor 
lot ation pointing In the next place on the screen where 
the next rhaiai ter will go. E \.i i n i r n.- "SCREEN. ASM". 



IRQ ROUTINE 

This is the main routine. This routine is the one which 
actually swops programs around making it appear us 
though several programs are running. This routine has 2 
main pans. I he standard I Hi ,> roulioe wliii li is gener a lull 
by a raster interrupt. The other is when the 8502 
command BRK is encountered, this is a type of IRQ 
interrupt and must be catered for. 

IRQ 

When an interrupt occurs. The operating system is 
entered. The first thing that must be done is to set up the 
correct page zero and page I for the operating system. 
The required Information about the program running 
must be saved. All that is required is to save the slack 
pointer in the program table. Pointing to the system star k 
when entering the operating system saves the & r -02 
registers as the interrupt rouline has placed them on the 
stack, A new program must then be located. Once this 
has been done, then the routine must simulate a return 
from interrupt back to this program. This can be done by 
pointing io "I ii in-,-, | in p.: i mi - -i,n k and | ml ling tin - -.lai t 

interrupt the information is pulled oft this stack and so we 
gel the lasl saved information ol that program going into 
the CPU registers. I: only one- program is running, dun 



no other program has to be located. So this rouline 
should just automat i cully return to the program running. 
The IRQ routine only checks to see if it is a raster 
interrupt. If it isn't then no action is taken. In he fullness 
of time, all the possible different IRQ's that can be 
generated need to be processed. Ibis is discussed in the 
expansion chapter. 

BRK 

As an initial solution if a BRK is encountered, the 
piogiam is tet ruinated and removed from storage tie 
storage is freed). All that is done is the program table 
entry is removed anil die storage useil by dial program is 
freed. Another program is then located and it is returned 
to as though a normal interrupt has occurred. 

PROBLEMS WHEN BRK 
ENCOUNTERED 

There are several situations to consider here regardine 
what to do when a BRK is encountered and a certain 
number of programs are running. If only 1 program is 
running, and it encounters a BRK then what happens? 
I ■■ pi::-, •.—.oi iiuisl 1 1 ■luir' In some soil of i.ode alter tin 1 
interrupt is i ompleti d. Mierelore we return to i loopini; 
program thai is cm uunlcrod when ibe operating system 
is first initialised. 



LOOPING PROGRAM 

This logii is looml in (lie initialisation i ode UNIT). It is 
|usl a loop consisting oi one instruction IMP. When the 
system is first initialised and no programs are running, 
tbere is nothing to execute. As the CPU cannot be put 
into any sort oi wait stain- and must be doing something, 
all that it doe- is loop. When programs are stalled and 
terminated by the syslem, if the number oi programs .imp 
from 1 to 0, the CPU must execute something, so the 
operating svslem |ii~l returns lo tins loi iping program until 
a new program is executed. Look at "IRQ. ASM". 



THE COMMAND INTERFACE 

I here needs to be a way to load programs in and i onln il 
theii operating so some sort oi command interlace was 
devised. The need was that you should be able to 
request access to the operating syslem at any time. As 
NMI can never be suppressed this seemed to be the best 
way to access the system. So whenever the RESTORE key 
is pressed, die operating svslem prompts for a command. 
The NMI module does just that, il prompts for a 
command then decides whether the command is valid 
and if it is, passes ihe < onlrol to the appropriate module. 
The NMI routine Sets Ihe interrupt flag which effectively 

possible to have both the operating svslem processing 
commands while all other programs were running, but al 
present there are some problems with that, so it isn't 
done. 

The i ode is the iiiteitai e ~.U-r. pen esses -he pu" 
the user. The aclual routines that process ihe commands 
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are in separate modules, these will be discussed later. 
Note that the first cheat is in here, I use the CI 28 
operating system to poll the keyhoard. 

Note that on interruption that certain information about 
page 0 and page 1 and the stack pointer art saved. This 
is because we arc now in the operating system, we need 
to switch over to the operating system stack and page 0. 
II is quicker to ju.nl record ibis information rather than 
pull it off the table. Checkoul "NMI.ASM". 



COMMAND MODULES 

Described here are the commands that can bo processed 
and the relevant modules; 

DISPIAY - To execute this command, type 'D'. The code 
is self explanatory. (DISP.ASM). 

CLEAR - This routine jusl clears the operating system 
screen. To execute, type 'C\ It uses the clear screen 
feature of the screen module. (CLEAR.ASMI. 

PROGSTOP 

The routine provides 2 commands. One is the Suspend 
and the other is quiesce. Suspend stops a program from 
executing, but leaves it in memory so that the program 
can be restarted up, Quiesce stops the program and 
removes it from memory, This memory is freed up and 
t Lin he used tor other purposes. 

S prgname - to suspend a program 
Q prgname - to quiesce a program 

Some prohlems were enc ountered however on the first 
attempt to code this. What would happen if we 
interrupted a program and then tried to suspend ir quiesce 
it t There is no problem in suspending or quiescing a 
program which isn't currently using the CPU, all that has 
to be done is set the flag in ihe table approprialely and if 
quiesc ing il then the memory must be released via the free 
storage routine. If we have to stop the program that is 
running then when the return from the NMI routine is 
executed, it cannot return to the program that has just 
neon -n ipped. This means that you have to locale another 
program to return to, make it appear as though that one 
had been interrupled by the NMI routine and return to it. 
If you suspend or quiesce the final program, then we must 
return lo the looping piiigi.irn which was firsl executed at 
the end of initialisation. (PROG STOP. ASM). 

RUN 

This starts a program which has just been loaded or 
restarts a program which has been suspended. Again a 
problem occurs when you try to run the very first 
urogram. On return of the NMI interrupt you have to 
return to the program you have just specified to run. This 
is done by fooling Ihe NMI rouline into returning to that 
program h> changing the information he has saved about 
the program lie has interrupled. To use the command, 
type: K prgname. (RUN. ASM). 

LOAD 

This proved lo be a real problem. In order for the 



opcraling system to tind and allocate space for a program 
lo be loaded, it has to know the length of the program. 
The execute address of I h is program must also be given lo 
the operating system. The normal load and save routines 
in Ihe CI28 operating system don't use this kind of 
information, so some modifications need to take place. 

NEW SAVE ROUTINE 

This routine MUST be used to save a machine code 
program which is to be used in the operating system. It 
saves the start address, end address+1 and current 
execute address which you specifiy when saving the 
program. Giving the end address effectively defines tile 
length oi ihe program. Giving the execution address 
defines firslly where execution will start and where code 
begins for the relocation routine. 



USING THE NEW SAVE ROUTINE 

The program has lo be loaded into memory first, away 
from the new save code, which is placed at $1300. To 
initiate Ihe code, type SYS DECrUOO") in BASIC. To 
use, first place the execution address in location Sfa and 
$fb. Then to save, use the machine code monitor s.ne 
command as normal. For example :- 

program at $3000 - $32A3, RAM 0. Execution at $31 22 

SFA = 22 
$FB = 31 

type S "program",8,Q3000,u32A3 
Refer lo (SAVE.ASM). 



BACK TO THE LOADER 

I would have liked to design my own loading routine, but 
to do this properly allowing for application routines lo 
also BC0MR Ihe serial port would require a lot of work. I 
de< Ided to cheat again and nick some of the code from 
the CI 28 operating system. To design a proper DOS for 
the new system will be quite a task and is pan of future 
expansion. The C12H code had to be modified, so the 
whole of ROM from SeOOO-Sfl'UO is copied into memory 
to allow easy modification of the load kernal routine. The 
first modification to the loader is to read in the end 
addres-. and exci ulinn address Irom the information on 
disk. This means that the length of ihe code can then be 
determined and a suitable section of storage for the 
placing ol Ihe information can be located. The kernal 
load rouline resets the interrupt flag. If it does that the 
operaling system will start swopping the programs and 
Ihe system will crash. The parts of code (hat do Ihis have 
to be removed. Finally certain kernal calls have to be 
removed as they serve no use and could cause problems. 

The modifications are done at initialisation time and all 
mods are stored in a patch table. To use the load routine, 
type: L prgname 

There is logic in the code to specify a prioritv. This isn't 
used and the priority idea will be given in the expansion 
section later in the article. 

The loader loads the program into memory and sets up 
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the program table entry as well as locates areas for page 
0 and page 1 lor the program. Please note that Page 0 
and Page 1 lor a program can be anywhere in memory. 
They don't have to be close to the program or even in the 
same RAM block. ("LOAD. ASM"). 



RELOCATION ROUTINE 

A program can be coded in any part of memory. To allow 
lor 2 programs running that might have been coded so 
that they overlap in storage I decided to code a 
relocation routine. The first problem is how to decide 
whal is code and what is data. A relocation routine could 
mistake data for code and change information that you 
don't want to change. The iVirnul ol llic- program should 
be as follows :- 



locations used by prg 



Code 



When you specify the execute address, the routine 
assumes that from that address to the end of the program 
is all program code and no data. This should be true and 
is discussed further in the programming restrictions 

The main problem with this routine is after processing 
one assembler instruction, how many bytes do you move 
forward from that instruction to get to the nest one. Also, 
it must recognise which instruction is followed by an 
absolute address. Once an absolute address has been 
found, it is then checked to see if this address is within 
the program block and thus needs to be changed to fit 
into the new address that the program has actual K been 
placed at. The problem is still, how do you recognise the 
'length' of each instruction. The first way is to just have a 
table of uverv single instruction and assign the number of 
bytes that that iissembler instruction is. For example LDA 
$4000,x is a 3 byte instruction, and INX is a 1 byte 
instruction. There is however a relationship between the 
length of a machine code command and the byte value 
associated with that command. 

1 Byte commands 

A5L A OA LSR A 4A RTI 40 TXA 8A 

BRK 00 NOP EA RTS 60 TXS 9A 

CLC 18 PHA 48 SEC 38 TYA 98 

CLD DB PHP 08 SED F8 INX E8 

CLI 58 PLA 68 SEI 78 INV C8 

CLV B8 PLP 2B TAX AA 

DEX CA ROl A 2A TAV A8 

DEY 88 RORA 6A TSX BA 

Notice that there is a pattern here. All 1 byte 
< omnvinds apart 

from 3 have the last 4 bits either 8 (1000) or A 11010). 
If you look at the 2 byte commands and 3 byte 
commands in a 

similar manner you will be able to see patterns for these 



Summarized below are the results :- 

x8, AA, 00, 40, 60 - implies 1 byte 

xC, xD, xE - implies 3 bytes 

x9 and 1st 4 bits define an odd number, eg 59 (ie 4th bit 
is set; implies 3 bytes. All others are regarded as 2 byte 
commands. 

Armed with this information the code is then as in 
"RELOC.ASM". 



BRINGING THE MODULES 
TOGETHER 

That's all the code needed, the only thing now is to 
assemble them all and put them together. Here is the 
module order that I used to assemble all the code. In the 
Lazy Grenius assembler, this file is the one that is 
assembled, the other bits of code are pulled in off disk to 
be assembled at the appropriate time. 

ORG $1300 

((INCLUDE "EQUATE. ASM" 
((INCLUDE "INIT.ASM" 
((INCLUDE "COMMON.ASM" 
#INCLUDE "TAB .ASM" 
fflNCLUDE "STOR.ASM" 
((INCLUDE "IRQ .ASM" 
(-'INCLUDE "CMD1.ASM" 
#INCLUDE "LOAD. ASM" 
#INCLUDE "DISP.ASM" 
((INCLUDE "RUN.ASM" 
((INCLUDE "RELOC.ASM" 
((INCLUDE "MESS. ASM" 
((INCLUDE "SCREEN. ASM" 
((INCLUDE "CLEAR. ASM" 



CODING APPLICATIONS UNDER 
THIS OPERATING SYSTEM 

Although I tried, some limitations have to be placed on 
coding when writing applications to run under the 
operating system, these are not guidelines, but rules. If 
tiies? rules are not followed, you are liable to crash the 
computer or design a program that won't work. 

RULE 1: You cannot use the configuration registers, iie 

you cannot use addresses $D500-$D504 JFF00-$FF04 
RULE 2: Do not try to use any of the ROM routines. They 

RULE 3: Code design. To make sure that code relocation 
is effective there are certain ways in which code should 
be designed. This will be described in a minute. 
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RUIE 4: Use the I/O registers at your own risk. 
Remember lhat several programs could access them at 
the same time causing chaos. 

RUIE 5: Using interrupts is dangerous. It may be 
possible to trap them vourseli by chancing the interrupt 
vectors « locations S0310-SCO17 (as normal) but you 
MUST return to the operating system routines. Vou 
could still crash the system. 

RULE 6: Be wary about using SEI and CLI. If you SEI, 
you stop the operating system swapping programs. 
Really they shouldn't be used in application programs, 
only operating system routines. 

RULE 7: All non-zero page locations must be contained 
within the code block loaded (ie a program which 
could be starting at $2000 - S23FE should have all its 
memory locations that it uses placed within that 
memory block). If you don't, you could affect other 
used storage locations which the operating system has 
alloi ated lo another program. 

RULE 8: Same as the I/O registers, be careful about 
using locations 0 and 1. 

RULE 9: Vou cannot use coding routines such as 'LDA 
#<ADDRESS' or set up address tables using assembler 
mneumonics such as 'DW' (define word). The relocator 
won't cope with this. 



CODE STRUCTURE 

For the relocation code to be able to decipher which is 
code and which is just data so that it doesn't try to 
relocate data lhal it mistakes for code, ihere has to be 
some rule to follow:- 

Vou must put all data areas at the top of the program. 
Vou can define the execute address and this is where 
the relocator will start relocating the code. Therefore it 
won't touch the data at the lop of the program before 
the execute address. 



CODING EXPANSIONS TO THE 
OPERATING SYSTEM 

There are 2 points to consider here. One is the 
expan-.on of the code such as adding new information 
to the tables and the second is to provide execulahle 
routines that can be called by applications. 



EXPANSIONS TO THE OPERATING SYSTEM 

Possible e«pansions are to the program table by adding 
extra entries in the table, or by providing new 
■ i.iinm-.iiitk to 1 ho operating system or by updating a 
module. There is no special programming techniques 
required here and just experience in assembler is 



ROUTINES FOR APPLICATIONS 

There is a hell of a lot of work here. Expansion here 
could be to provide facilities to control the access of I/O. 
Example- will be given in the expansion section later. 
The most important consideration here is the concept of 
RE-ENTRANCY. What happens if you call a routine and 
during the running of this routine the program is 
mk-iruplnl t<i run .mother mi >i;r,iiii. The next program lo 
be run then calls the same routine. (This routine is an 
operaling system function). Calling this routine would 
change some memory location which it uses. When we 
return to the first program that was interrupted, it would 
return to ihis common routine to find lhal the values lhal 
it had set have now been changed. Unexpected results 
would occur. It isn't possible to provide copies of these 
routines to all applications that may call them so how 
can we gel around this problem Whal you need to do is 
for each differenl application that calls an operating 
system routine, have a diflerenl block of work locations. 
The way larger systems do this is hy getting a block of 
free storage on entry lo the routine. This tree storage Slavs 
unique to the register is only ever used to point to this 
block. The block then gets used lo store information 
while the routine is processed. An interrupt now occurs. 
The routine is temporarily interrupted. Another pan of 
software then calls the same routine. On entry a block of 
nee storage is got. It is different lo the first block got by 
the 1st caller to ihis routine because Ihe area has been 
flagged as used. The register now poinls lo these memory 
locations and so ihe routine is working wilh a different 
piece of storage and doesn't corrupt the 1st callers 
storage. As rente's are saved ,il interruption lime, the 1st 
caller hasn't lost its register that contains the pointer to 
it's block of storage. When the routine finally completes, 
it frees up the storage that it has used. 
What this looks like is thai one routine has blocks of 
storage allocated to it when called. It could have several 
blocks defined to it, each unique to the caller of the 
routine. This is basically simulating an individual copy of 
the routine to each caller. Only ihis way a share copy of 
fixed information is kepi and a unique block for all 
changing memory is assigned to each caller. This method 
also copes with the feet that you don't know how many 
calls are going to be make to the routine that will run 
concurrently. 

How can this concept be used on a C128? The problem 
is that you cannot use registers to point to memory 
loi aiions. [Index registers are of no use as a register must 
poinl to ihe whole address lor it to reference). There are 
no 8502 commands lhat provide something like:- 

LD R1 0,(R1 1 ) - load Register 1 0 with the contents of the 
address pointed to by register 11. 

The way round this is lo remember the PACE 0. Because 
of the facility to move PACE 0, each application has its 
own PACE 0 (and PAGE 1 ). So this provides ihe separate 
block of memory. When entry is made into a common 
routine for one application, the address 140 for that 
application will be different to the contents of $40 for 
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.inolher 



spplical 
. This 



eiiei lively ..' different 
il il wiil In- different for 



absolutely i 

If von don't have enough storage in page 0, von could 
use thi! GET STORE routine lo gel .1 block of storage, ihen 
indireclN jridn-r.s thi-. Iilm l> usirii; p-joei 1 po ''tel.. v,. ..■ 
sure you select (he RAM block lhal ihe Operating system 
is in. Vou could use any RAM block but then you would 
have tu address. I he memory locations, within the- routine 
via LDAFAR and STAFAR. described in the MMU article, 
which could unnecessarily complicate things. Usually 
though. Page 0 and Page 1 would provide sufficient 
-lorasie lor' all purposes. For any operating system 

locations are used so as lo not conflict with other 
operating system routines as well as the calling 
application. 

To code these routines requires a spec ial way. The call 
will be in common memory ,iml the code in common 
memory has to have the following code 

1. Store the current RAM configuration (in page 0) 

2. Set the RAM 1 untigur'.iiii ti to ope rati nt; sWcm one 

3. JSR locorie 

4. Reset RAM tonliguration lo tile saved value 



OTHER PROGRAMMING 
TECHNIQUES 

SI I and CI. I can be used in tempi naiilv stop I he < iper siting 
system switching programs. This could be used to 
produce code ;*vil jctnalK comp'ctus beioie anolhoi 
program is switched 10. This means some code doesn't 
have to be re-enlrant. Be careful usini; tins, technique. 
You could stop the whole system or clow other programs 
down significantly. 



EXAMPLES 

I li.ive dune ,1 1 uuple ol examples, lo show the use of this 
system. The first is an operating system routine which 
converts .1 hesadec inul value into J -1 rem i h.ir.u lers. Also 
pro\ iried i- Ihe 1 in li- in t nnimin storage lo c.ill the routine. 

The 2 applications which I have provided are Very 
cimilar. they poll the two TOO clocks and display them on 
Ihe screen. 



RE-ENTRANT CODE 

code that converts the hev number t( 



" Here is the example delinilion of ,in operating sylem 
rouline whii h can In- r ,illed U am .ipplit alion and is thus 
re-entrant this code must lie loaded before the operating 
system is initialised. Here is the conversion code. 



VAL1 =$50 




VA12 =VAU 




ORG S2F00 ;Well oul of way of operating system 


KERNAL1 


EQU ' 




STA VAL1 




AND #$0F 




STA VAL2 




LDA VAL1 




AND #SF0 




LSR 




LSR 




LSR 




LSR 




JSR CONV2 




STA VAL1 




LDA VAL2 




JSR CONV2 




STA VAL2 




RTS 


CONV2 


EQU* 




CMP #$1 0 




BCS AF 




CLC 




ADC #48 




RTS 


AF 


EQU • 




SEC 




SBC #9 




RTS 


COMMAND CODE 




provide all applications the access of the 


above operating 




ample definition of an operating system 




an be called by any application and is 




this code must be loaded before the 




is initialised. First define the jump to the 






KERNAL1 = $2F0D 


•Below Is an ar 


a to save the configuration. Il must be in 


page zero as th 





SAVE! = $FF 
ORG $0800 
PHA 

LDA $FFO0 
STA SAVE1 

LDA #S3E ;Operating systen 

STA SFFOD 

PLA 

|SR KERNAL1 
PHA 

LDA SAVE1 

5TA 5FFO0 ;Return to orig co 
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Operating sysl 
develop. They 
works and [his i 

dfvelop the opi 
such as I/O cc 
program to pro 

considered. Thi 
run under this □ 
Both these ude; 
approach. 



EXPANSIONS TO THE OPERATING 
SYSTEM 

There are so many different ways in which the system 
could be expanded and improved. I will list only a few, 

TABLE IMPROVEMENTS 

As desc ribed earlier in Ibis series on storage and program 
tables, the lable control is very simple and limits the 
system and how many storage enlries exist. II would lie 
belter to chain table entries to etierlivelv remove the 



USER INTERFACING 



application. The application request input again via the 
operating system calk No other application should gel 
the information. This could be achieved by Hume 
something like:- 

Ap plication 

do until reiurn pressed 

get inpul via operating system 

operating system inpul routine 



Poll keyboard 

if key pressed then 

find oul my program name 

am I currently being displayed f 

if yes then return keyboard poll 

Vou can locate which is the current program by looking 
in the system page 0 at area 'CURRENT'. A flag in the 
program lable toiilrl indicate thai this is the current one 
being displayed. You could even have a separale pointer 
In say which program is currently beinc. displayed and 
compare thai with 'CURRENT', 



My idea lor this would be to define 



decide whether ti 
maintenance of the s< 



n would be via operating system 



X = X position 
V = V position 
A = character 

Call the routine to place this on application screen. Via 
tho operating sy,iei)i you cm seiei.! wh" h screen is 
displayed. A 'JUMP' key will switch the screens. This 
would lie easy by josl pointing the VIC II chip to Ihe 
.ipp r ii|.iri,ile si reen. hu Cnlour however. ynLi would have 
In sivup ihe miurmation into the appropriate area for 
colour. If an application was being displayed then you 
WOUM have to Update the usual screen area. The colour 
area used In- the appln alioii and the colout RAM seen l>v 
VIC II. lie SDBOO - $DBFFI would also have to be 
updated. Tin ■ operating system should also have it's own 
control screen. As tor input, all user controlled input 
media such as keyboard and joystick should work as 
follows ;- 
Which 

o that 



I/O CONTROL 

Provision is required to control all the remaining I/O 
that is avialable. This should deal with the all the I/O 
rp-Mei- w ithin ihe I/O block. There are 2 ways in which 
thi-' could be done. For each program, give them a set of 
shadow reenters lor all ihe I/O. when the program is 
given CPU time, place all the I/O information inlo the 
registers. When the program slops, copy all the 
iniurmation out again, to be used for next time. 
Obviously this idea cannot be used it you want to use 
real timers and get the correct lime, (this idea could be 
used on sprites etc). This is called 'sharing resources'. 
Another idea is to dedicate a specific register to an 
.ippln aiion. Only that application can use that I/O 
register. Tin. means that you gel the real lime, but you 
cannol use that register anywhere else. This is called 
'dedicating resources'. 



THAT CONCLUDES THIS MONTHS 
MONSTROUS TUTORIAL. NEXT MONTH WE 
COME TO THE END OF THE SERIES. WE WILL 
BE DISCUSSING VARIOUS THINGS SUCH AS 
AS; PROGRAM TO PROGRAM 
COMMUNICATIONS, INTERRUPTS , 80 
COLUMN SUPPORT , TRACING AND 
DIAGNOSTICS AND A FEW OTHER GOODIES. 
I HOPE YOU ARE MANAGING TO STAY THE 
COURSE, AND AT THE SAME TIME LEARNING 
SOMETHING NEW ON THIS FASCINATING 
SUBJECT. 
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FOOTBALL BOXFORM £14.95 cass £17.95 disk 

Nol a gimmicky plaything but a genuine statistical analysis of 
football form the sole objective of which is to improve the chances 
' winning on the pools or fixed odds. Written by a pools expert 
re program has forecast over 50% more draws than would 
be expected by chance. Homes, aways 8 draws are shown in 
■ of merit and true odds given for every match. Merit tables 
' at a glance the teams currently in form and those having a 
lean spell. Separate AUSTRALIAN POOLS program included in the 
pnce. 

RACING BOXFORM & HANDICAP WINNER 
£14.95 cass £17.95 disk 

Two programmes for the price of one. Boxform weighs up a race by 
considering the many facets of form. Easily amended to suit the 

's ideas. HANDICAP WINNER shows the value for money bets. 
Over 1000 winners every year and ON DERBY DAY 1990 THE 
PROGRAM GAVE THE WINNERS OF 7 OUT OF 9 HANDICAPS. 20/1 
10/1 7/111/2 4/1 4/1 6/4. PROBABLY THE BEST DAY'S RESULTS 
EVER ACHIEVED, WITH OR WITHOUT A COMPUTER. 

SPECIAL OFFER: All the above for £24.95 (disks £29.95) plus a 
FREE program to work out almost any bet. So good it's used by 



Why pay inflated prices? BOXoft CLEVER the same - get the BEST. 
Advertised for five years in the sporting and computer press. 
BOXOFT (CDU), 65 Allans Meadow, Neston, 

South Wirral, L64 9SQ 
cheque/P.O. /Access/Visa Tel: 051-336- T\ 1 
-2668 (24 hrs) 



EDITORIAL ASSISTANT 

YC Magazine is looking for a young, enthusia: 
games fanatic to become a YOP Editorial Assist; 

The ideal applicant should have basic writ 
skills, would enjoy being wacky at shows. < 
must, above all else, enjoy playing compu 
games. 

If you feel you could better the country's ' 
C64 title, apply in writing to Rik Henderson - " 



Editc 



CLASSIFIED SALES EXECUTIVE 

An excellent opportunity has arisen for a classified 
sales executive with at least 6 months experience 
to handle classified sacs scoss 3 Commodore 
titles and 2 health magazines. 

The position, based in Milton Keynes, offers an 
attractive lifestyle with competitive salary and 
commission package. 

Please apply in writing to The Advertisement 
Manager. 



please debit My ACCESS/VISA CARP Nl 



irtions. made payable id Alphavite Pi 
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